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EjEi KB 9 (Specification) 

^mo&ffi (Title of the Invention) 
^7X7H^S (Plasma Processing Method) 

5 

m.&'tffc (Background of the Invention) 
1. ^WOmT&'AW (Field of the Invention) 

10 2. (Description of the Related Art) 

^.T^IO. 1 3 vm&l : <Dma^? — >&&f&TZ>(D\zmVfzA r F 7 

b^U ArF7^ hl/^ hl^F 27th l/>?X MfttMt7°^X 

y ^ > ^?L^> X y 5P > *fMifimi&X £ fc < US^„^fc > X^^> 
fc< &^0f feX^^>^^tlTb^'5o 
25 S^X hS^®^^^ > *^^^-r^->tf-A^M^J-r^77& (#H¥ 



2 

6 0 - 1 1 0 1 2 4^fB, ti¥2 - 2 5 2 2 3 3*t&3R, Wmm 5 

7 - 1 5 7 5 2 3^#K 7* h 1x^7. h £infM<bf- £77?£ CftH 
¥4 - 2 3 4 2 5^^$g) ^WHS 

5 ¥2 -4 0 9 1 4^1) 

±fEco;7* h 1/yX h)I(D»:/^XTt££ft±£l*£^&Tte, -€*<0 

±ffla&frfc>fcttnfcrfc&fc:^. 7* h l/i^X h it 7°^ XT '14 CO l^] 

io mi:u-v(D^m^K>(D{&T j pmmmmiz^^x)i-y°y hco<gT£jg<. 

*^X^-X^gTS^tf*0T^:< ZJX h7^5 

15 x^^>^§«fc^lS^tt¥©^inf»¥®:&fd-Jn , rsJi(fc , bnJ 
i7f>^M5Eg7thl/yXhITa9t, ^E-co^co 

h i^x hm&myt • sniTi3P/^->wt§iST, m 

20 PA°^->cofMt^ffi)l«S^t3TL£-5o ZL<Dtttb, X7f>» 
»i7*M/'^ hTX^»OMfcS»B&±H*Jf ALTV^o -COS 
StB&JfcJiSrC £F££;fr-r£>#fSC£^-tf#X> M^fcf, C 4 F 8 £O 2 C0 
2H£-;#X> HB r tC F 4 tH e OSd^7, CH 2 F 2 iCF 4 tHe 
CO^^^fXCOy^X^TX^^>^-r^)-i:^if^$tlT^^) 

25 1 0 - 2 6 1 6 2-J§-&ffi). S#tB&lhSSXu/^>^-rSXy^>^^ 
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7 - 3 0 7 3 2 8^iD„ 

KStB5ifc®SrC 4 F 8 iO 2 ©^^XtCF 4 t0 2 
Ofi^XO^X^lyf^^bfcS^H A r F vac b Ui?X b 

X £ I, T © f» f g £ ^ £ it < § d £ fe * £ o 

%B£|(?)lg#t? (Brief Summary of the Invention) 

10 te, A^3Xh7y^ft<Itft<, ArF7* hl/yXMf©t 
$jl coMx y ^ > £ IrJJL $ it 3 E £ 3 7° 9 XvMST? & & & 

71 y 5=- > 9 O Z. £ifl-V$ Z> y° =7 X-7«H*S*iit5 31 £ \Z $> 
15 5. 

mz. ArF7*b Uz?X M^F 2 y * b V ; J7s bM^W X? M<D 

<n <t \z. $> •§> o 

20 ^eilt/;, A r F 7^ M/y7 hl^F 2 7^ b WyX M^©7 
±%UJiv7->#U-bT*l : M(D%.Mmikm j $>^y^>tfttm. 

So 



4 

*%0^(Dm4CO|g^(Cctn^> ^SlCA r F 7* b Ui?X b&tzteF 

27* b v-jx bfrt>uz>7* b i^x bm&^-t&Wimmfo&mm-t 
yX^^mMvxmmy* M/yx bm<DMi7°7X^^m±^^^x 

^m<Dm 6 ©fL&iCcfctU^ ^SfCA rF7^ h Uz?X b&fdZF 
27* b WTs bfr<bt£%>7* b VVX hl^tt§«ll#:^flt 



5 



xnt, ^<D7°?x^*mmmmm<*\zftmzi±T. tarn?* bu^x 
io f^sns. 

^UtitSIit, CF 4 iH 2 ^7 , 7X7ftL 1 MIS 
25 ^ttXyf >^Sy7X^b, MISXy^>^*Hfe®^Xy5 i > 
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■&\zmwrz>j:nzi, cf 4 &7^x~?ikv. mu^^zmomunz 

IBx v J- y tfttmm £ £TX ^ > fil 2 x > tfum t , 
^7X-?lbb, MfBxy5P>^^e£x^>^T£i§3x^>^ 

ftl:H 2 £^trM#X ^iAt§igt« ifffBlf-fe^ t;:, l 0 

15 OMH z M±(Dmfc$k(Dmm%im±l£, 3MHz^±©Jltt®i« 
^^«77^«^t-^X@<h, MfBMS^§§rt©flE7l^ 1 3 . 3Pa 
(lOOmTorr) ^TttSIgt ^tt§7°7X^Ma^^ 

20 ^>^^^^a^^P/^->^^^^nfc, ArF7thl/^h 

#:^MS#§§rt^@3BT§X@<h, tfrlBMS^§§rtTN^W-r^#JM^ 
^^11^7^77X7^1, MfB?* hl/y7 MKcF^lt-r^Xg^:, 

25 abTtffiBx^^->^^gi5^x^^>^-r§xg<i:^^-r^y7X7 
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io ^ i 4 o«jst »c «fc n x >y ^ > tfttmm t , mihx ^ ^ > 

1*1 \Z X y ^ > tftf X At 3 X@ £ , ffiiBx y ^ > £f# * £ :/ 5 
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m i 6 <om&\z ztites i^>^«it, MtzjLy?->fftt 
2 F 4 £^Mg#x£^A-r£xi§£, MfSMs^x^^^x^^-r 

.15 tSlSi$tt5 7"7Xvli^tli$n5. 
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mmmw^ftx- c t f t t h zmTzwrn t z^tsx. y ^ 

15 jtii9E^^rtTC<hF££W^£tllt£C<hH£F ££WLF<DJ1C^ 

y x^it b , mmm □ a * - > v x mmfc&m±m & x y ^ > 

20 *%m(DM 2 2 <AiL£UC<£nfc£> Xy^>^*fiig|$£, :©l7f 
>^^£«^P/\°^->;«J&£nfc> ArF7th l^X S$ 

X7{bL> f(/)7"7X-7!;J: 0 ffifB^P A^->£^bTiufSx>.y:F> 



10 

t^Kmm ±.m * x y^-yz 'rzm, ix7f>n@t, mmmmm^ 

10 Til2X^>^;tfX£:/^X^{tU -^(DX^X^^z^k DffjfE^P/t 

x*g t £#-r § x^aii^s^si $ nz> . 

BEMS^SftT C F 4 tCOi 1 X y ^>£ftfX £ 7"7X7ft 

L , X 9 X T «fc 9 ffiflB □ - > L TMIHSit KrihJB S X 
yf>milly^Iit, MIH^S#^rt-rH2X>y^>i/ 

20 fHX y ^ > f>m^2X7f> tfum t $ti-§7° 

5 x^Ma7j s*«ai« £ . 

? — >i>mf£2*l1tA r F 7* h k^X h*fe«F 27*h 1/^X h£> 



11 

TZJimt, Z\<DX.y^y?fXX&X7X'?<kV, bUVXb 

if%m(DW,2 6 (Dm^iz^mt, mm^<D*iz$>z>*y-tx*iz, 
5 x v y tfttmm t z. v * y tfttMm m p tm®. £ nit v t. 

-ffl&^*>fcT&mmm^*)\s¥-*Mtmm®m(D*iz^&%j:m 

10 ttilBM^§§(D4 I ^x^^>^^X^^At-?)X^t, ^©Xy5F 

>tffix&7°7X^fcTz>j:mt, mttv?-y>?-ftx<DXz>x-?\z& 
<o, m^m^m<D^mm^ x? m<DMu -y*m\,xmmx-y 

is &%w<Dm 2 7 <DWt&jz£n&. ^mmmo^iz^^^-tx^iz, 
jiy^ytfttMmtz\(DJLy^y ^ mm m &m ^ m p /t * - >#^;& £ 

>y 5f y XHx zmx-fzi:® £ > tiffEx «/ ^ > y 13 x & X^X^ik-fz 

20 in^ mmmmnm(D^x^ mmx-y^yx^x^x^x^nz^K), 
mt£. rnmmt. z.(DmimmtM^miz$>^>m2mmt^mm 
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&ftiz*m&%x&mA'rz>xm£, mmm 1 mmizmmmmtj^mn 

jgO(frl:iyf>^**At5Igt, MfBMS.^<D*T\ StffB 

10 fcA rF7t hl/yT, h^fcteF 27t hl/>>X hUi? 

ft^mi-yf> £f#X ^#At§Ig £ , MfEx 
7°7X-7ftt§Igi, ffflBMS^O't'T, itufBX-/^>^#X(Z>:/ 
^X^fCcfcD, tuSB^^ hlx^T, hH©liP/N 0 ^->^aibTtf(IBX^ 

^M^ffiM^MBg (Brief Description of the Several views of the Drawing) 

20 —M&^Tmwm. 
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El 5 A, 5B(i, #$891£>S& 3 ©||Jfi^ffi<D£Sffi(£/fl^3tt&3# 

i6A, 6B, 6 era, *3kw<o%i4 comMMm<Dmm~m^^&%± 

15 ^^-TiffffiHl, 

mi 3 a, nBit *&w(Dm7 (Dmifctem'Dmmzm^z&t&m 
ii 4a, MBit ^mm(DM8 (DmmMWi<DMMKm^^5^%±m 

1 1 6a, i6Bft ^mw<Dm 1 o <DmMMM(DmM^m^^^^ 

25 ^ gjl (7)f¥£ffl &fftPJl (Detailed Description of the Invention) 
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-fe7°^5tCte, )\7,Z> 4 (HPF) 6«$ni^0, $ 6 

io ^©Mim^i^ns. 

Ml 2 KM^tlfeMSM 1 3 ^Mmffi^EPinT 

Si^Si 0 2 ^^j:57^-*X'J 5^S2S$nx 
15 ^T, Xu/^>^©^-f££fa-t£i±T^£ 0 

5 ©±^«, 5 iMlRj-TSct^ i , S 

ffi.2 4W3n$it2 5 \z3cmznTmtft>nT^z>o ±.mnmu2 4 1^. 
nw2 sTft^ 5 ^^[Rj-r«>¥ff¥«m®©±^® 2 1 

20 TV><5. ±SB«@2 1 fctt, D-/U7^f M-4 2*Jgi8$nT*f), 
#AP 2 6 {Cte#X#U&W 2 7 3^S«SnT*0, ^©^il&f 2 7 

\z\t, tfxmxn 2 6#J^e>Jii(c, A'jl/7"2 8, -77,yu-n>bn- 

25 7 2 9, iI^M«3 0^gi$tlT^5. ^(DMS^X#fc^Ki3 
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e-r^o y— Hn;^3 2 &mc, iiii3 5ia^tjM 
o ^ ^0f^©Ma^x 2 prosit} &ffife<nm£-?z> 0 

20 §§6 2tt/J^©±gP6 2 a t^©TSB6 2 b <b&3l§3:o£Rfe#i 
25 1ttX^6 5©±(3«#«^^^y^ 7 lj&*K!W-sn, *-©±K«*fM*# 
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?k mm7 2 izmmisntcmmmm7 3 zmnTzztiz^v^mmm 
fcw&w>m®.m-f& 0 ^lt, ffi.mmfcw&mts£?izs i^s i o 2 

U-fe^ 6 5 £>±^fcte, l^y* 6 5 £*tlRpr5«k'5K:->* 
i«J&*e>&<5±«*««8 1 ^ALS^S 6 2©±3B6 

¥ft¥mmmmtisThmmvT^z> 0 mn^me 2©±^6 2 aom 
10 HicfcL v;i^^-;i/U i/trwa 8 2^nitenJfg(c^tte>nTv^ 0 
MS^S§6 2 (D±m(D^^z\i^xmxu 8 6W^n, £<D#X 

iAP8 6fctt#;*{K*&«8 7^il$nt*'D, I©^«l&f8 7 
fctt, ^fX^AP 8 6ffi(J^e>JlStC, A'J^8 8, ?X7D-3>hD- 

15 o^e»^0ii^xjow$n§, 

mmm&6 2<Dmmz\zmm l m9 lAmm-znx&r). z\<dw 

1 C(i#^S19 5M$tlT^5. *M^S§62©#J 
20 T»«STf»5*t^ 6 5 \Z\%, 1 0 0 ^Ltl 1 ©ftJH 

&e«u o i tm2<Dmmmmmi o 2W$nx^5. sgi, 812 

©iM$c*i> 101, 102 ©j^^^c«^n^n^jA^i 0 OMH z t 

3. 2MHzT££ 0 
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z>o zcdm^iz, w,\. si 2 ©sj^ttic i o i , io2frt>mmnfcn 
j]&m£Tz>?-r s >^<Dtti^{c, mm>j-\vz 1 1 thorns 7 2 \zm 

10 z.<DwmTm%.<D77X-?mmzmMTz>o 

zz\-vte. m 1 c^ty^XTiigi 1 ^ffl^x, ei3{c^-r=t^ 

15 ^§ArF7* hl/^X h /i & F 27i h Ui?X h^^^l)7t hi/ 

ha 1 2 2 t^wT&Ms^w^y^x^MftbT, 7* hi/^ 

XM122 (DltX^X-T'l4^|Bj±^-&§Xg<h, :©Ig0t(I7* 
M/yX Ml 2 2 Z^TXP tLTJLy^>t?1$mm 1 2 1 

20 ArF7thkyXh^F2 7*b^y7xhi:LT(t I^^^-a-^TT 

tT, y-h/U7 > 3 2$MtT, «31{*W£M^2F*|t^ 
AL, ilft77 1 l±fCl3M-r^o &V>T\ y-h/tj|/y3 2^| 
25 D\ i!S13 5ilJ:oTlIM2rt^i£Eim A>728^FI 
ifcU 11^7MI3 O^^S^X, #>J;U;£H 2 £#fc|$U MM 
§§2 ft(£>JE7j£H)T^c7)lii, IJtKttl 3. 3Pa (lOOmTor 
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r) RT> W*-fcf6. 7 P a (5 OmTo r r) fTZ> 0 

.libm 2 i t'Tauwr^sif-fe^^ 5 {zmmmmfj^muL. mm 

H 2 ©^77: , 7(:^^T, H 2 iHe, Ne, Ar, Kr, Xe^t* 

hl/yXMl2 2 (Dmmfcfo&femi<fcr) , C-O^-^^C-Hlg^ 

^T$>& £<h7^S±faH 2 -^NH3 7W£ bV^o NH 3 «N^#-r^>#lK 

20 tUTN^t§flI^ffl0l)CtlIi;oTfe7t hl/yXMl2 2 
©»7° 7 X^"l4^fS] ±T Z> £ H -5 £IB f N £#"t £ #J 

«&"F b mm^V ^ifi. NiArF7thkv7ht©Ct 
IT, A r F 7 t h 1/^77 hUCC N|©r»Tt, ArF7t 
25 hl/^X hCDWX7XTte^[S]±-r^>fecrxi:#A^n^o Ml^XCN 
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n§t#A6tl§^^TS§. H^tt§«|fiLTfi, H 2 , CHF 
3 , CH 2 F 2 , CH 3 F (D<$frt>M$lt£nZ> 1 £A± 3 £ <h 

%.\£2. OPa (15mTorr) £ U ll^XMI 3 0 <b X y 

8 + o 2 + a r £#tf&;r £/^-e#3 0 x^^>^^^gp^s i o 2 ht 
xy^>^#x^X 5 F 8 £^tr#x<z)«^cte/ X^5P>^*f 

«i^T?&£S i 0 2 11 2 1 (DfilT^^>7t h k.^X Ml 1 2 2 £ 

15 >^>-h) ?om^ 0 c 5 f 8 (D^-ah^K>mmt(DM^m.mc 5 f 8 # 

$? £L< , ^-(D^Tfe^tC 1 , 1, 1, 4, 4, 5, 5, 5-?f2$y 

;i/^-o-2-^>^> (tAT r2-c 5 F 8 j tmm-r&o) zm^itm 

C 4 F 6 £^trt><7)fe$?itT&3o C 4 F 6 ^ffl^SCli:JC«fcO, Xy5P 

t^5ft7^ 5 \z7S 1 mmmij&mnvTx.v^>tfftx&'? : 7X'?ik 
io 2 ii2i £x^>^-r& 0 
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fc:j3, Xy^>^*f#3&te, S i O 2 Jjg^PS^fctf) l?te&<, TEO 
S, BPSG, PSG, SOG> #&iKt;Jll> HTO, FSG, tl^t 
5 ftS il, CORAL (y^Xft) %£<DmtWk (WiM^m) ^fglff 
*#W^^M^cDX^^>^^MpTfg-ea5^ 0 z\(D^\z. x^ 

X © 7' =7 X V £ flgft T 3 X@ © f£ \Z m 0) 13 X £ ^ JD T § ttTI-yf> 

MMilTH M#X©X°^X^£MltT£X*§T, M# 

15 ^>^-r^x@^^M-r^c^^tf^ti§o 

M^yx h^^tcPi^T, <in<~>©ftt>o izm<Dmmy 

20 te&^„ 

#tc, xtam i <DmmMmiz&&j3&(DmMm\z^^xwtw-?z>o 
z\z\-?\$. 7yX^*MU-?z>j:m-?<Dm3kfttLTtz. mmm^jH 

6. 7 P a (50mTorr) it, #L3#XH 2 <D*M£ 0 . 
0 5 ~ 0 . 2 L/m in (5 0~2 0 0 s c cm) <fc U MMm^* 3 
25 0#il, ±gP«S^«6 0 MH z (DJMifc(Diftj^$tm^£ 5 0 0~ 1 
0 0 0 WCD/W-TEPftlU T^tt@&CteilJJMS^£l^iDL&^o*io 
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Iyf>^Igt©^fttL/T«, &3§3§rtJBE7j£2. OP 
a (15mTorr) ib, X y ^>^#;* C 5 F 8 , Ar, O 2 <0«ES 
^-enftlO. 0 15L/min (15 seem), 0. 38L/rai 
n (3 8 0 sccra), 0. 019 L/m in (19sccm) tb, 
5 ±.ffimmiZ\t6 OMH z (Dj«ffccDi^?M;ft£ 2 1 7 OW0/W-T 
ML, TSI5«SlI{i2MH z <Dm$i$k<Dmm%imi)%: 1 5 5 0 W©/1 

Iyf>mT0S i 0 2 m<DA rF7* h W7s hYX^CMt?. 
10 jgiRit (S i O 2 l0X-yf>^P- Y/A r F7t h7X^ 

ff^^V^b^^l^tb^T±SS3l^H:^±#bfe 0 ±#^«6~1 9%tff 

15 (Sg2cDHi;»SD 

Si0 2 il31t, ^©S i0 2 ll 3 1 &mofcfttffi±Wkl 32t> 
^(DSlt^ltM 1 3 2£R?Ar hl/^X h^fcteF 2 7 * b V 

"jT^Yi^^u^^v M133 &m-?z>mmfawiztt lt> 

20 7* h Ui?X Ml 33 <D/^$?->mn&mi<Tfcm®5±m 132^1 
y^>tf-tZ> thhlz, 7* V I/yX hli 1 3 3 (DMi7°7 X^^^\^]± 
£i*3tg 1 I-yf>yig (04 A) ^CDI@(D^<D7^- hl/y7 
hll 33^IbTS i0 2 Hl31 $77X?I-yf>m^2l 

7f>^i@ (04 b) &mm-?z> 0 

25 £lT\ *M3#:W£M31^2g2i*i«A • IHBU M#X#t1£M3 
0 1 Xy^>^#X£it:te/!:M;tfX, ^JA«N 2 iH 2 5i^ 



22 

tstifei:, mmmm2m<D&ti&ffi7£om, ^«io7Pa (8 

0 OmTo r r) KTSo Z. <DE£©MMl*!EE;fr it 1 0 7~ 1 6 0 P 
a (800~1200mTorr) 1 0 7 P a <fc£)(£t^£ 

5 IS^^bt^O, 1 6 0 P ad; QX&^tmnffiftCDJLy^yt/ftm 

N^^-tT^fX, 0!*JiN 2 , NH 3 ^ffl^§^<!:^Tt> <£> (til 13 H £ 
^tr#X, H 2 , CHF 3< CH 2 F 2 , CH 3 FOcf»^e>SlR 

5X7ftLT, :7* hl/yX MB 1 3 3 £TX^7 t l,TKHm±m 1 3 

h l/y7 hJl 1 3 3 OMty^X^'l4^[R]±^if S^Sfc^EfeTV^. ffi 
15 goRHIBmy^^^l/fciC^fft H7f>^»Tt5. 

ha 1 3 3 iz-j^x^&mtt-rzumtKHffiitm 1 3 2 £x^ 

X;P-7°>y h©lRj±£05;i£a*T€r<5. K«"B&ltH 1 3 2 ©X 

20 y?->#<DmtZ.A rF7th 1^7. h Oi^7 X^14|pJ±Ma^1?^ £ 

y3 L >tfiJX) IZty D 1^.1, m 1 X>^^>^ilwl^^, 7*bUi?X 
M33^ILTSi0 2 I131 S^XTIyf 2 

25 ^>^^fT^ 0 o©ioi7f>minn mi<Dmmmmtm 

fit, 70P^-#>?:t^^7, MAfc£C 5 F 8 £^tffc©aW£bV>. 
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IWj:iiltfiC 6 F 8 + 0 2 + CO + A r &mf 3 Z. 3. 
C 5 F 8 ©^T't), IiC 5 F 8 W^l<> #Kl2 -C 5 F 8 #W£L-^. 
I-yf>^7t;ffll^7DD*-^>tLTliC 4 F 6 fe£?jlT$>3o 
Z<Dm2 (Dmt&BBJZ&^Th, 3Ly tfttMmt, SiO 
5 2 JII|{CPS£ , TEOS> BPSG, PSG, SOG, BWt 
HTO, FSG, ti«S il, CORAL (/^Xtfc) 

WT&So Sit, ArF7*M/>?7KF27tM/^hCDJ:5 

±fS^2(D^Jg^^^§^fe<Z)^|JgM^O^Tl^H7l-r^o 
Jl^Tftt, »lIy^>if©(|*fri:tTtt, MS#§sl*IEE77£ 1 0 
7Pa (800mTorr) tl, (|g 1I^>^7>) N 

15 2 > H 2 CDMS^^-tl^nO. 6L/min ( 6 0 0 s c c m) tl, 
±ffimm\ZU6 0 MH z £>J5ifc8ctf)iMi£m#£ 10 0 o w©/\°7--e 
BttDU T*tilCtt2MH z 3 0 0W<£>A°7 

2, 3, 3, 4, 4, 5, 5-^7^7^tD-y7D-l-^>r> 

20 (j^t r c -c 5 F 8 j tmm.tz>o) &t;$$fix<Dm& (mm.M2- 

1) \Z\t, #1M3§I*IJ£7j£ 2 . 0 P a ( 1 5mTo r r) tb, JLy 
f>^Xc-C 5 F 8 , Ar, OaOaEg^^n-^nO. 0 15L/m 
in ( 1 5 s c c m), 0. 38 L/m in ( 3 8 0 s c c m)> 0. 0 
1 9L/m in ( 1 9 s c c m) <h U -hSBMtCteJi 0 MH z , 

25 A or 7-2 1 7 OWt, TgPS@(C«j^^^ 2 MH z , A 0| 7-l 5 5 0W 

-cmm%imtj& winis* 5P>^#x^2 - c s f 8 £^tr#?;<D« 
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# (»M2-2) \Z\t. mmW%sPV£lJ%: 2 . 7Pa (20mTor 
r) tb, X^^tfX 2 -C 5 F 8 , Ar, 0 2 , C O (Dmm&ttl 
■6*10. 0 2 7 L/min (27 seem), 0. 5L/min (5 0 
Osccm), 0. 0 2 7 L/min (27sccm), 0. 0 5L/ra 
5 in (50sccm) tl, tej^lfc 60MHz. A or 7- 1 

6 0 0WT, TgB«ffif;:teJ3«2MH z , A° 7 - 2 0 0 0 WTil5J« 

±flsffl^^£&tott3C F 4 Tl§ 1 X y ^ > ^£fro 7c?£, mffiM 2 
10 - 1 ilsUtKlLTc -C 5 F 8 &^tS fi7,~Cm, 2 JLy^>Z?*ft-ofdb 
(D*lt$&M2 - ltl, iM2 - 2 <t|WI#tCbT2 ~C 5 F 8 £^tJ 
^7T^2X7^>y^T ofcfe(Z)^Jt^M2 - 2tVtc 0 Z&gk&m 1 

mi 
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$H2X«i^><5flfiT?a>, Si0 2 
0l7f>^U~ h/ArFZ^h 


HSS#J2-1 


N 2 +H 2 


c-C 5 F 8 #^**X 


8.3 


tfcgt#]2-i 


CF 4 


c-C 5 F 8 M*fX 


6.3 




N 2 +H 2 


2-C 5 F 8 #W**X 


63.3 




CF 4 


2-C 5 F 8 #^**X 


22.5 



3*1 fc^-Tck^K:, S«l^X7^>^t^f 1X7^>^1@ 
T, N 2 tH 2 t(DM^fiXOy° ; yX^^m^rc^t\Z < i:K). ArF7 

>^t"^>^2 X^y^>^Xg-e, S i 0 2 m<DA rF7*M/^XM 
20 K^T^iliRW: (S i0 2 ©I^>^l/-h/ArF7*M/yXh 
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HI 2 i!^t^7X7l75 1 >^gfi6 1 &m^T, IH 5 A 

x^^>^M^«T?*^ s i0 2 H4ii, :osi0 2 

mi 4 i *m.oJxum±mi 42 z<DK#ffi±mi 4 2 ei^Ar 

5 F7t h l/f/X h£fc«F 27th l/^X h ^ <=> & £ 7 * h L-y7 bM 
1 4 3^tt§lM#Wi:^LT> :/^7C7^J;D 7;* bUzSX bM 
1 4 3©It^^X-7'[4 ; &fBj±$i±^>ii:fc^'7^ bUi?X M1430 
la/^-> 1 4 3 a£jILTS&H£ltJjt 1 4 2 £X^>^T3I*§ 
(05 A) Z<DJim<D'&<D7* b hJS 1 4 3 i O 

10 2 I14 1$7°7X7X^f>^t§Ig (15B) £§J!MT£o 

£<Dfl;«^&^TfcA rF7th l/^X h*5j;^F 2 "7 * h l/>? 

ItbTH WIIilCT^7^77X*-^>OTt5ui 

15 

2rt(cijAb> mn^^y^7 i_L(c@Be-r^ 0 #(o-t\ y-hn;i/^* 

ClCD^IiTfg 1 , H2 (Diftj^^S^ 10 1, 10 2 ^<s>SSJ^$c^7j£: 
t77 7 1 ftCDM 7 2 (CPPiJPUT, $c£LS#W£#m^ y 9 7 1 ± 
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sukd&oizvt, m&mmx^x^mm^n^x. ?*vvz?xy 

114 3 <Dmzf7X-*tii&lft±2l£Z>LizbiZKKffi±m 1 4 2 £Xy 
3-y>?-$-%1$, u©^Oll#g§6 2F»3<DJ£7Jtel 3. 3Pa (10 0 
5 mTorr) KTtt5ui*W*l^. £ <£>=k 5 KlffiJEElC ITH^ 
tr^a^fxcy^XT^T^^STab^^* h U-JX M143 \zWM 

°t &£^o^&&nzftx^xzm(Dmx7X^&ifi$\±.-?z>o 7* 

hVitTs M14 3<DMX7X^&&fa-tZl*:Z>z\h\Z£D. £c7)f£, 
7thl/y^Ml43 ©^P/\°^-> 14 3a ^LTXyf>^ 

/TX^l0X7f>^l/-h$il<t?)u^:^-et§o £fc> ei©x 

3 ci^i^A§ ^ i ^Kitts : i^t^So •?x?mT»& 

15 57t h I/v^X M14 3 (DM PgP^iS^f d 

7X^iT$57* h V*JX M14 3 <DM$7°7X-?V£&m±-?Z>mM 
a/*-XAtt^fl , b^in?tt)&:^^ 7^ h l/^X M143 CDS 

XT& £ lRj_t $ it § f£JB *t»5t#AS nt V> £ H 7 ;I/WJ1SB 
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8~30mTorr T*&% Z tifitffg. b 

M143 <D»y^XV^^|B]_ht-§ 0 ;i<»©JMtfc« 1 0 0 MH z 

^ft^t zz-t-cx^x-?* (Dffi&m. mz^*>&mm'rz>z\t wv 
^(DWKDmmmmtiu i o ow^T-e^s^i^w fg 

10 * h M14 3 ^<D? *->>&m'M8.\Z-t Z> Z\ ttf-?g Z>fr 

1 4 3CDfiJ||^e>fert^STH^>?7j;i/^ilST§fc5e), 7* h VVX 

±*H*Jlfc*«'X?#*. 7* hl/yX M14 3te*^*ffiT&DjB^ 
15 &ttt 5 0T u © J; o ^gf&Rf^ffl^f U e 7 
* h H!l 1 4 3 Zmfc-tZ A r F7^ M/y7 h^F 2 7* 

yx m~^t«, mx^x^^±mmo)mm'c^uDmx^x^^ 
t^t^^c z^^vtmx^x^^^^mtmmiz, x^> 

20 ^^f^llCDX^^>^©7tJe)^^M^ J Kt=|-|^ll:Jl 1 4 2 ^X>y^>^f 
7X^lTS§7t h V-JX M143 *Uhhj EZ-v ^> V 
TZ>Z\£f£<fcMffiikm 142 &3Ly3 L >t/~tZ>Z£tf~VgZ>o 

Z<Dt.%. ±m<D&? XZ^r^X? 6 5tI100MHz J^±©J^$tt&:© 

25 Utter), ^<Dm'\im<V^V^\ZH7z?X)l&~?X7m-?!$>&7* h u 
z?X M143 (DMiy°yX^ii^}±lz'm^V, ±!:H7y*^<!:^ t> 
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; 7>7stfii&nX^Z>ti$>'?7.>7mT*foZ>7 * h W7» Ml 43 ©fit 7 

■tz>z\t&-c%z> 0 -tt-ty^ 6 5 \zm2 (Dmmmmm 1 o 2 a> 
c: ©?gf£ e 4> (7) -r * > © «j # £ $iJit§ c £ z z> o 

^(C, ±fEM#X£x^>^;ftg»JiT&& S i0 2 114Ul 
^^>^-r-57ti6(DX^^>^^X, #J;U;fC 4 F 6 <i:0 2 £A r ©i^ 

10 J^tfHA^tt7^6 5 KiliJ?mm^£MLT±lEM#X£:/^ 
X^bU ^(Dy^X^iz^O hl/yX M143 §?X^ttT 
S i 0 2 ll 4 1 ^X7f>^T5. 

15 ^mss^i^&^Tt^ x.y3->tfttiamt. sio 2 mtcPi 

TEOS, BPSG, PSG, SOG> fMfbfll, H 
TO, FSG, mm&MfcS i 1, CORAL (/^X#) ^<D^b 

m mmit&m) ^{mmfcmmm&mm<DjLy^>?\zm®^m-?$> 

§0 S^, A r F^xf- hl^X h^F 2 X ;* hl/y^ h<D=fc 5&i»X 0 ^ 
20 7>tt©IS^7^M/y7hW(lS^f, mommy* VVz?X bM 

y°7X^mmi&moffij&bm2(Db(Dizm&^<D'eittz.iK 
"&\z, *mmMm\zm-3<mffiMiz~D^-cmmTz>o 

Z\Z\~Cit, £t\ ^ >A— faffing: 1 . 0 7Pa(8. OmTor 
25 r), 4. 0 0 P a(3 OmT o r r), 13. 3 P a ( 1 0 0 mT o r r ) 



29 

i&&tfm2<DMffl$inn<Dm$Lm$ : £n j etii o omhz, 3. 2m 

5 ^<Z)ig^, JEE;*JJ&* 1. 07Pa(8. OmTorr), 4. OOPa 
(3 OmT o r r )(D £ & * M^OMX D • $1 A D P gB<D^!2;A 

te f 3 £ A, £ & o /r „ ffi^ 13. 3 P a(l 0 OmT o r r)(D£#(C 

*^>^^o^ 0 unf>oo^^#ittin 112 ©ii5jia&«zir^£ 

J£££ 1. 07Pa(8. OmTor r)(C®^UT, H 2 © 
15 ii$:5 OmL/mi n (seem), lOOmL/min (seem), 

1 2 OmL/m i n (sccmK 2 0 OmL /m in (sec m) t. 

20 «^^ltX7f>^XiLTC 4 F 6 i0 2 tAr©i^ 
£/m>> #!M3gf*I©J±^£ 6 . 66Pa(50mTor r)£Ul*"fe 

6 5 \z®k%&rz>mm%Lmti\zm 1 <7)«jt8M«^«6 oow.i 

2 (Dit5J^$t*»£te: 18 0 OWilL fg 1 <D««^» £ ©«J^ 
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z\z\x\z, ±se® i (c^-r^^XT^a^e i ^^x, ei6a<£>j; 
iyf>^iiT*5Sioji5it, znzmofcMffi 

ihil5 2t, SltBfrltJl 1 5 2 &m?mn^?-> 15 3 a7^/&£ 

10 P>f3i%>7* VV-JTs YM 1 5 3 SttSSII^WH^lT, 7thV 
>>7. MB 1 5 3©WP^^->&^bTSltB&±JRl 5 2 £Xy^>^ 
TSIit, S i 0 2 S 1 5 1 §Xy?>^tSlSt^»t5. 
u©HIfII;*^Tt)A rF7th l/^X h*5cfct£F 2 7 * h l/>? 

hI15 3®lP/^->l 5 3 a&5ILTK*tl»lfcflll 5 2&7 a 7X 
20 7l7?>TOill^f>OTi, 7*M/^M153©H 
p;^->^IbTS i 0 2 JS l 5 l £j£4>i;T:x^>^T£fil2 x 
y^ytfJLWit. W, 2 JLy^>tfJim<D'&\ZS i0 2 115U$f,C 

25 ^3X7f>7*IgttS i 0 2 S 1 5 1 <E>£Xy^>^I*§£bTfT fc> 
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5 ^^©ii^ts. ^©ttHTiBi, ^2 (Dmm^mm.4 o, 50^ 

* h l^X hS 1 5 3 <Dfflnrt? — >&misTfc$$ffi±m 15 2 £X>y 
5P>^T£ (^10X7f>^;i6A)„ fill, B 2 CDi^Jfl^ 

ti4o, 5 o^e> *«i&T*^'r ^ >tf<Dmmz. mmn 

15 £H«KbTC F 4 tH 2 ©^X$ilSl, 7*hl/^XMl5 
3 ©iPA^->^HTS i0 2 ll 5 1 ^ift ) ^TX7f>^t§ 
(f2Xyf>^Ig;06B), #T/gcDX y ^ >#mm* 0 
WILfc^C^2X7f>^IS^7n, ^-©t, IWI-MS 
Mrt£/r«S'J©MW3§f*HC|g 2 Xy ^>yX@^|WI^tC LT^ 2 X 

20 s/f>^I@ittS)5:5^, M^.«SiC 5 F 8 <!:O 2 i:Ar0l^ 
XSr&ISU S i 0 2 ® 1 5 1 5tIX7f>^t§ (*3I»;f> 

*fxn ;i6c). m£Mtii\zm~3^Tz<Dm3 xy^yyxm&mr 

Z\<D£o\Z, CF 4 tH 2 ©^7XV^ffl^fcS i 0 2 I1 5 1 <£>H 2 
25 X^^>^I@{CJ:oT, -7X^lT^§ArF7^hl/yXhil 5 
3 co^Sfc, #CS i O z Jg 1 5 1 £<Dm.RttmzJ: 0#<§il^f 
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V>T, SSJB&lhJl 15 2 SHjC^X^SfflliTly^^mit 

0v*^jg-c&s:7* hi^x Mil 5 3©giiii§^e.^ilSM 

:o«k5^7X7l:J;57* h WTs Ml 53 (DWfVXD^W^ffl 
k « , fflttn in x pj n & t x 9 m <d * t y 7 XT K *f T § ^ »tt *« It 

?X^l^\©y^-y^7 DD*-^>©4'Tfci , b / >ftViC F 4 <D7° 

7>x-?&m^Tmm-cRHffiitm 152 ^X7f>^t5^t^t§. 

^3X7f>^IgOXyf>m<!:lT, »i|C 5 F 8 <i: 
20 O 2 ££^fr;tfX£ffl^£;i£fCj;0> X7f>^tIT*$5S iO 
2 JW 1 5 1 DI^WC, <=fc 9M<X^>^T£££^T^£o ft 
I3x^>^lgCDlyf>^XIt ;ittfc:IK5fc<Z)TttfcV> 
!2Xyf>^Igtffll^tl§C F 4 £H 2 X<h«S'J<7) 

25 mvt(D&]&&mft\~rz>ffim&Mf&vrz'&, i3xyf>^ig©iyf 
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Si0 2 H5i SitJ^Wt, £.V)TM<x.y^>tf-rz>m&frt>\$, 

5 J^±«, KMffiltm 1 5 2^#&T3«^©Xy^>^X*§t;:^T 

Xg^«IB§bT, S?HtC, C F 4 <hH 2 £:/^X-7{bb, ArF7^h 
U-v^X hl©|PA^->^ILTX7f >^MtlT^5S i 0 2 S 

D B £ L < «_hizB b fcitM C 5 F 8 £ O 2 i £^tr#x & X^ X^fb L , 
XX*§£^MT*lk£J;^o ^(Dm^lZh ^X^HT&^A r F 7* bU 

£*><7)Tte&<, TEOS, BPSG, PSG, SOG, ffoWtitm* H 
TO, FSG, W^m^bS iflH> CORAL (/^77t) ^GD^fb 

X7ttofi^7* h htm^Ks-f , mammy* h i/yx 

25 *^JfiJ^I8C*^< mffiM\Z-D^TWlW?Z>o 

±mm6 Aiz^-tm.mmi^<DKmm±m 1 5 2fej;txx>^^>^* 
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i 0 2 JS 1 5 HZ-D^X, Ml iC^TSfiSfflV^T^ fcjj* 
WtONo. l~60Xyf >^§fro]fe. tiftlOX^f > 

^(c*5ViTt)> m i (Dmmmmmoimm®:* 6 o mh z £ u i2©ii 

5 J|{*WtC«, No. 1-3B7*M/'^M1 5 3tbT7i"J;P 

^ytfxmtC 4 F 6 tO 2 £A r <h£ffl^T&D, ^ tl £ <£> 4>T N o . 

^ofcfcOK No. 2ttIll7f>^lST"CF 4 $fflli 1 I2I'7 
10 ^>^I5gTC F 4 tH 2 t*m^fch<D. No. 3}illl>yf>^ 
IgTH^ffl^, l2l7f>^IgTCF 4 iH 2 t^fflUfe i b©T 
£7c, No. 4~6(17t hl/yXMl 5 3ilT^^^'J^ 
®NM©A rF7th l/yXh^fflWcfe^^O, 1^^3X7 
f>^IgfiiiC 5 F 8 <!:0 2 <i:Ar ££ffl^T&0, ^tl^O^TN 
15 o. 4liillyf>^Ig7CF 4 S)8K ^2Xyf>^Ig=£fr 
tDtzfr-DtzbCD, No. 5ttIlXy5 1 >^IgtCF 4 ^^, 312 
X-yf>^IgT?CF 4 iH 2 t$l^fcfc©« No. 6»lllyf 
>nM^MU, i2X*;f>^I§TC F 4 tH 2 t$fflt^cfe 

20 ilSUTt, MW>7°;UCO^T7t >|/^X hi 1 5 3 © 
MO^^lSlf;. b l/v^X M153 tUT7^ 

fr^fzN o. 1 h 1/yX hiiCD^^(Dfi^T*§««5^#&UT 

^7c^\ ^2X7f>^lS§fro/cNo. 2, 3TIJ, $llyf> 

ArF7^h 1 5 3 h LT7^ U ;i/gM#II&J: D i77 7*7tt 
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(as 5 (Dmmmm) 

^Ti: ~5&, Si ^(DTftiljB 1 6 0 ± K: J£ $ n & S i O 2 B^tf) 
lyf >^j|g 161 (mZffl: 1500nm) ZL (D X. y 

5 f>^IH6 1 fc«<3 Wttl£ttB&±Ji 16 2 (J?S«: 6 0 
nm) ^©fjlSltKjfcll 6 2Sfi5MP/^->l 6 3 

a (j&Sffll : 0 . 1 8 u m) ilfc A r F 7 * h I/^X h 

£ & & F 2 ? * hl/yXh^bfe§7^ hl/y*7 Ml 6 3 £ £ 
tt5ij!li#WlC»LT, 7t hl/yXMl 6 3©lP/^ 
10 -> 1 6 3 a^ILT, tiSWSSil 1 6 2 £ y°^X^X.y 3=- 
>^t-5Igt, *l^l7f>^ttl 16 1 ^7"7X7I7 

^>^LTF^P/N°^->1 6 1 a ^^^-r^Xg^HlfST^o 

j^t> m 7 a~ 7 c^ck^Ei 8 <d y p-^- h ^mmvxm, 

15 7* M/^XMl 6 3 &mf&T%> A r F y * h h & £ 

yyv )iMmm%£*@.m?z> n s. 

20 

#|S|»!iTte, 7*7X71111 1 2 4 

< tbmm&^m&s i , s i c^© s i ^ttfiwe 

25 rtlCjjRAL (STEP 1 ), ^S^-r v y 1 1 ±Cffift§. 3fc V> 
y- h/^;i^^3 25ID« i^gfi 3 5 Ci:oTMlt^2 
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H 2 #X£«L (STEP 2 ) , 2 f*f tf) JBE 77 £ S 

:0ttiT^10l^if!l4O < fg2©i«J«^Jl5 0 ^ £ 

1 6 3(7)^P/\°^->^abTW^HMI^lhJll 6 2^X^^> 
(STEP 3 ) (B!7A)o — 7t\ ^l©IBtSl40, 

^ 2 (Dmm&mm 5 o ^ £S5)M*77££fc3&-r&^-f ^ ytfon 
mz, mm^^y? i i mnmrn i 2 ^MmjEE^EPfin it, w. 

10 M#:W£itt*5P^ >y if 1 1 _hfcM®#£-fr£o ffij£©l$ra*: 

-z^mKMm±.m 1 6 2 ©j^>^§htt§ (®7b) 0 

«ifi 2 4 7^£«3&$n3 S i tH 2 y7X7^'7t hl^y^hl 
1 6 3©i®l:f^ffl1-§ut(aD, 7*hI/yXMl 6 3 (D 

sstc«, si-ots i - c%f&^t$m^umm 1 6 3 b 

20 J& £ tl £ 0 

> ^ <£> i§ T . 7 x}- h 1/ X Ml 6 3(Dtffi0CSfetiHi© 
SJS^S^D> f0g*iH, SjSttcOi^^ C^Otfy # h 

^xmi63 <d mm iz ^>ixmtu d , ^n^wss 

25 J£'I4(D C^O^_tg&«M 2 4^?>#fc^$nfc S i S 
i-C*5UHSi- 0«?Ol»R*^tJlf Vi««Ji 1 6 3b^f 
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21 <D ct -5 tC , 7tM-yXMl 6 3(D|D/^->l 6 3 a 

7t M/yXMl 6 3 0iffll:|l^lll 6 3 b&Mf&Zn, 
5 S'J © ^ # & I @ £ & g £ "T £ £ <h & < , 7tM/yXMl 6 3 

©ity ^x^tt£fr±£-fr£ c L^^oT, was 

StBfrikJB 1 6 2 ^X^^>^T^^^^®^tl-^X h7-f 

a > # A <5 £ t. < , y * M/i^XMl 6 3©t7 , 7X'7tt§ 

^XtlT^AifC 5 F 8 t0 2 iAr^ffi|&L (STEP4), # 
Hg£#tl£lhJB 1 6 2©l7f>^tK«ft¥i"e7*hl/^h 
SI 6 3 ©IS3 PA°^ - > 1 6 3a ^ilTXyf >^tti 1 6 

U7'7X'7i^> s (step5)o :niaD, X >y 

15 >^til6 III, fc£*fcfi«7X^# htk©MP/1^ — > 1 

6 1 a (HI 7 C) 0 f Lt, Iyf>mi 16 10 
xy ^>^3£T^, illftw^, y-h;t;i/7 3 2 *lDTjm 

2 K) Efj-r (STEP6) 0 

i 6 icDx>y^>^tc^bT, ^mmm 

20 SlO«-&}Ctt, 7t M/y7Ml 6 30gffil:ttiill 6 3 
b^f^$nt^§^<!:iIj;ot^^i7 1 7Xx't0^I(:a55 
©T, X7f>^*ttl 1 6 1 CDX°^ X?I v J- > ^ICiS t^T 

7 * V MB 1 6 3 Oi-77X7tt4', Xy ^>^2*&Ji 1 
6 107*M/y7hll 6 3 \Z. M f 3 8ft tt ifim < m & £ n 5 o 

25 ^(Dtctb, 7^hl/y7hll 6 3®iffiin^I®A^ti; 

16 l^iSHXy^^l^— h©&# 
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to;;H^h^J:t5. 7t M^/X M 1 6 3 <D 

IB — > 1 6 3 a£:fctt5*£ffliA9 £ L & V> ©T, 7 * 

5 hl/yX Ml 6 3^YX^iltlyf>^tll 6 1 tc 7£ 
/&$n&Hi§PA 0 ^->l 6 1 a coM^fefnli-r^o 

± IS S T E P 2 \Z & T , 7* M^yXMl 6 3©i7'7X 
•7ttOlRl±<0S^^ <b H 2 0f^OCHe, N 2 &m^Z> ^ t 
tctzV. He, N 2 *ffl^««-&, Wfi^ttf^itg 1 6 
10 2\%\%hhjE2L V ?-y >fl£ntz\,\ 0 fccfc, W«&ttB&itJi l 6 2 
«fc<Tfc«k<, ^<D<h#«, H 2 > He, N 2 < £*> 1 ffl 

C7*7X'7j|ii:«k9T, f hl^yXhli 6 3 nm?? 

& {C , @9A~9C^ck^il 0CD7O-? t-h b T , 

15 *nMMm<Dmi&M\z~D\,*xmw~r z> o 

^flWTIt WttlSIJB&ltJg 1 6 2 £C F 4 ^©77X-7 
•exy?>^Lfci > I7f>^l!i 1 6 l©Ii;f>^l:5fe 
Sl-^T, H 2 ^7l:a;^7°7X7lll;T7^ M/y7Hl 6 3 
©^Brfc^SJl 16 3b SMtSWSSt. 
20 Tfcfr-S, £lf\ y-h^;^3 2*MttLT, t®lft:W§ 

®m§§2 rticiAi (sTEPii), 1 1 ±\zm 

it^o 7- h;U73 2 ^fflD, j#M=gB 3 5i:io 

2 F^Mffib/i^ /U7 2 8^|«[l 1 il^7i 
iSS&M 30*SC F 4 b (STEP12), 2 ft 

25 0ffi]^^©ItT5. 

^©tiTi i ©iijitf M4 o , ^ 2 <D&m®.nw. 5 0 ^ e» 
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mmmmtj&mWiVT c f 4 fizzy" yx-?ikv. y * n vvx y 
hi 6 3 <Dmnn?->*m\sxmm%L%$ffiitm i 6 2 sx^ 

>^-T3 (STEP 1 3) (EI 9 A). 

— 7?> i! 1 ©iSJ^ft^ 4 0 , I2©iS5fflSitj|5 0^&SI9 

S 1 2 KErMffi^EPSa LT, IJJllftWSilft y 7 1 1 ± 

(c » * $ ■& s o 0f je © m hq fc # x y > ^ b tz *> m m &n ji 

^iyf>^XOft»S#Jtl/Tt*fi»KiJl:l 1 6 2 GDX*y 

10 tBS£ iciotiffll, :W:I^^Ti7f>^i 

g*»TlTt>«fc^. 

epi4), siH 2 ^x^y7Xvfti, h 2 y yx-?t±&m 

Ifi24^6§t|&$n5S i t^7th^yXMl 6 3 <Dg® 

s i-o^s i - c^&#tf i63b £^/&-r& ( S 

T E P 1 5 ) (0 9 B) 0 

Tt£t>%. 7t M/yXMl 63©7°7 

XT&SOjgeT, 7 * h kyX M 1 6 3©«lOCtfcttH 

20 tSf5^SuO> -^CDf^ £ IT, SJStt^iSSViC^O^^^- h 
l/yXMl6 3 0 , ii5 £ '14 © 

C^Oifi±.^nmW.2 4 ^ <=>{&3&£ tl5 S i Si-O 
^ S i -Ci/ioTl^^lll 6 3bAlMSn5i#^f>n 
3„ :©S i-O^S i - C^Sr-g-tf^V^aS 1 6 3bl:«k0, 

25 7 * h kyX Ml 6 3 Of 7°7 X^'l4^l^±f 5. 
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#X £ LTM^fcf C 5 F 8 £ A r £0 2 £<M IT (STEP 1 6), 

hill 6 3G>MP/1^->1 6 3 a5Iltl7 ^ >^*f*iJB 1 
6 1 ^^7X717 f>^t5 Ufy^H). CtlK^D, 
5 t^.tfi«7^^^ KJt©MP/^->l 6 1 a§^jSt5 (09 
C)o fit, X«/^>£f*t&® 1 6 1 ©Xy ^>£f^7&, fcfc&L 

g#w£, hA';py 3 2 ^muxmm^m 2 ©^gncuxo m 

T ( S T E P 1 8 ) 0 

:©l7f >^tll 6 KDfflUrt? — > 1 6 1 a©X>yf 

10 >^i:^lt. *^mM(Dm&\ziz, ±m<D<£ o \z. z> * vw 

XMl 6 3 (DiBkmfeUmm 1 6 3 b^f ^^n^^itioT 

6 3 ©»y 7XTtt^I y f>^©M?X ^3iiRtt*« < *SJ#$ 
n^, y^7thl/yXhll63 fc^M^n^lftl® A t) 

15 i;5:tfi:<, il^Iyf >7*1/ - h©^ttlCT7'7X7l7f 
> >f \Z & & M U n $ — > I 6 1 a<DJ£j&£ffe>C:£/^T#<5 0 H 

±$<7) S T E P 1 5K:*ttS«SIJi 1 6 3 b©f^ilT1i, 
20 H 2 (£> ft D > £ tc itH 2 <h £ h \Z, N 2 , H e £ ffl V> T % «fc V* . 

*mMMMlZ& t^T, X y ^ >^*f^S 1 6 1 It #J^c 

b7cs i o 2 i:^$n5 s i mtm\zmz> fe©TU^ < > S i g 

ffc^, S i£Hb^3§S©fi&®S i ¥^11 S i , #$f|| S i , 
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bttmz&^x ft z.n\zmz~r. iwjv^77 

<< — E B 1/yX h> IS^iTU V^77^-Sff3EUVV 

yX h, KrF UVX hf©i©ti7^ h l^X h J8Tfc|s|jt(Z)$l;fll 

10 tsi;5 ^T^>d t\z£Q\§im<DS i ltffl^5:i^Tt?). 7cfc 

vk\z, *mmMBjzm-3 < mmmiz^^Tmw-? z> * 
(Dmm&nn 5 o<Dmi&&.te j tn- ! en6 o mhz . 13. 5 6m 

Hz £ L 7c o 

(l)'[7*M/yX MWT'yXTil] 

n c -c x v ^ > tfttmm &m 5 m □ a° * - > £ n& 

20 7*M/^XMI:MIT, H 2 , N 2 > He®#^J7"7X7{k 
lT7 t 7X-?j|It5SIi 1 ~ 3 t, Ar§7°7XvfbUT7° 
^X^MT^ttiSM 1 Sff o Ac, 7"7X7ffll(i 1 #R8fTofc. 
7* hkyX hJB<hLT«Ar F7;j- M/>*X h Srffl^fco 
(ilW 5 - 1 ) 

25 M^§§ft£E7: : 2 . OlPa (15mTorr) 

m 1 (DMmwmMfr zoimmtiint) : 2 2 0 0 w 
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m 2 (Dftm&nmfrbiDftmtitntj : ioow 

«ia^X43 : H 2 £ 0 . lL/min (100 s cc 

m) 

(mmm 5 - 2 ) 

5 MS^ts^JBE^ :2. OlPa (15mTorr) 
fit 1 ©ifSJimmM^ b©i«Jli£S^ : 2 2 0 0 W 
%&2(DMffl%imMfr<h(Dmm%imil : l 0 OW 
MS^X*5ct D^cD^S : N 2 £ 0 . lL/min (lOOscc 
m) 

10 (mmm 5 - 3 ) 

M^§§f*Iffi*J : 2 . OlPa (15mTorr) 
St 1 (D^mfcMUfr t><D^M&mt) : 2 2 0 0 W 

it 2 (Dmmmmufr t><D-mnwLmt> •. 1 o ow 

mmtf X & kZS^Offim : H e £ O . lL/min (lOOsc 
15 c m) 

({£$£#1 5 - 1 ) 

:2. 01Pa(15mTorr) 

it i (Dt&immmufr <=> (omm^mts : 2 2 0 0 w 

fit 2 <Z)«J«M^ <B> <D i§b M £ : 1 0 OW 
20 MS^X^fe J;l£^<D7jitS : A r £ 0 . lL/min (lOOsc 
c m) 

hi lAfei^Hi iBtt, ^n^ny^ u ;p&*5<fctfj* ^ ^ 

'JJHWAr F7^ hky7 h £ m ^ fc 7 * h^yX hm\Ztetf 
3, ^^X^^SiS^O^®^^^^: (H 2 , N 2 > He, A r T 5 

\z, rnmm 5 - 1 ~ 5 - 3 t«> u;i/?s&j;o^^? 
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(D^iTtKD A r F 7 * b b \Z&^Th, H 2 . N 2 , H e CO 

(DSMtcs i-o^s i-c^^+@^-r^|g^x^;w^-^ito 

5 CtlfcttT, JtttM 5 - 1 (DA r tC iS^^XTli©^^ 
fete, 7 V U ;H6*3 ^ ^ U ;i/^CO V^TtlCO A r F7^ hi/ 

>?x h (c^^xfc, ±g&mM^ £#t^£n& s i (Dttmtmn 

*f^®C0^-;V#ifi^ S i T^tt* T^^S^/^ i; £ £ 

( 2 ) immK^m±m(DJiy^> ^f^(D7 * b Vi>7s bm<D7° 
15 ^X^M] 

itm^^v^-y^v. ^(D&, mmm 5 - 1 ~ 5 - 3 , itwjs 
20 -1 ^iwjD&^-e?* h^y^ mi 6 3 ? x-?mmvrc 

(I9A, 9B, 01OCDSTEPll~15)o 
mmm^iH&t) : 6 . 7Pa(50mTorr) 

m 1 (dm mfanmfr ^(Dmm^nti 1 0 0 ow 
m 2 (Dmrnfomufr zommtiLmti : 1 0 ow 

25 ^>^#X:J3 : C F 4 £ 0 . lL/min (10 

0 s c c m) 
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7c m 9 C , 050STEP1 6-1 8), 
mm^^m&tJ : 2. 01Pa(15mTorr) 

m i <Dmmfcmw.fr <b<Dmm$imti 2 1 7 0 w 
5 m 2 <DMm&nM& zoMm&nti : 1 5 5 ow 

c-C 5 F 8 :0. 015L/min(15sccm) 
Ar:0. 380L/min(380sccm) 
O 2 :0. 0 1 9L/mi n (19sccm) 
10 M±(D & O \ZJL y ^ > ?MMm <D JL y > tf 

N 2 > He, A rT^^XV^Ibfct^l^Tfi^f nfc7^- h 
15 tile** bT±f3I©4 1 IC*^T7^ h V*J7, hioy^XTjai 

20 $$^ttBfr±Ji tx v f>^*l©xyf>^ii: 7 * h U 

hJB 1 6 3 ©y^X^&S&ffSW^fctt^T, l5/f>^« 

i®x7f>^ioA r f 7* h us^x h mcD^mnn^mmx 

25 ^J±|J6<j/>^^CF 4 7 , 7X7$tfflb, ArF7t 
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(as 6 (Dmmmm) 

5 WAtfS 10 2 ^5&«T»I1 7 li, nn&BSEatBfrlhJB 1 7 2 
KttBfritJi l 7 2 temoMnrtZ — yifiMfo^nrzA r F7* 
y 7 h $ F 2 7 ^ h 1/ y X h 5 7 1 h W y ^ h 1 1 7 3 £W 

TS«&S#Wk:;t*bT, 7* h hTX^JB 17 3 — 

> 1 7 3 a S^LTSStRihi 17 2 ^7"7X7l^>^^Ig?; 
10 ^6£i~5. HO)m£^fi8lc:*5^Tt>» A r F 7* h h&<£l£F 2 

7^-hl/yXh<!:tTH BUM^r 2 V )Vmm. ^atl^7^> 
y7ntl/7Y>-i*7H >»«f l&^Sftffl-r 3 - i 

i-^>^iisttit s-r, y- hn;i/7 3 2 £Mi-t> MS 

y-h/t;|/^3 2^iD, iH§i3 5&;:=fcoTM#§§2f*l£MEEL 

&mxx&75Xv<k\sX&mmftvf*<DRtoV3±m 1 7 2 

$7tbkyXh?7^Il 7 3 ©l!P/\ 0 ^-> 1 73a ^LTIy 

25 mmm&^mn^-^y^ i lmcDmmi 2\zwuavx, mmm#w 
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Mb, ^ni:S^TX7?>^^7t§o 

*mffi.Mm~Cte, Z\d)^o\ZC 2 ¥ 4 ^^MM7, M;U£C 2 F 4 
<h0 2 ££^MiI;tfX£/B^T, 7 ;t b l/^X Ml 73 ^iMTS 
5 ItBfrifcJl 1 7 2 fcXy^^-TSCItK^tK 7thl^yXhll7 3 

cfcV^o £fc, C 2 F 4 S^tnj|i^XtLT}t C 2 F 4 £0 2 ££ 
^tf%>©fcl8£&tr>. ££>K, C 2 F 4 t0 2 t^tfIi^X^^: 
il^icte, ~?X2mtVTte, ArF7^hkyXh^»F27^M/y 

feai kiss %>©*cttjfevi. 

20 1. 33Pa (lOmTorr) t6 . 6 6 P a (50mTorr) \Z 
b, M^7©C 2 F 4 t0 2 <Dmmtt.&C 2 F 4 : 0 2 =5 : 2, 3:2, 
5:4, 1:1, 3 : 4Kb, ±gBM{C«J^« 6 OMHzC^J^t 
1^^6 0 0, 1 0 0 0, 1 4 0 0WT, TMil:^^2MHz 
<DMm^.ntl^: 1 0 0 WTEPJlBbfco 

25 -7j, Jfc*EM©*#tt&©5I0£b;fc. -r^fe-fe, ii^K*^ 

6. 66Pa (50mTorr) Kb, Mg^X^CF.iL, ±g&f| 

m\z\$mm&6 omh z ^Bjimtt^Sr 1 o o owe, T^tstttJi 
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i£$t 2 MH z <DWinjfcn,J]%: 10 0 WTftlfln LTCo 

^©J:5^^^-rx^^>^^fTofc<i:C^, ^MB5lhHCDA rF7 

mm~vmtmm<D 1 . 2-3. 6fg£&o7c 0 £fc, i£$$M£>^-&£f 

10 ytf-v^&ztfimmznfro 
(m 7 (Dmmmm) 

z. z-c\z, .tmm 1 iZTsk-ry^x^mmmm 1 &m^x, m 1 3 a 

© < £5&Xy^>^*fi»T$>£ S i 0 2 I1 8 1 i^n^S^SMI^lh 
1182 t$6IIutl^I5A r F7t hl/yX h^fcteF 27thP 
15 S^X h^^/j:^-7^ hl/yX Ml 83 £ £WT£3MJSf*WK::j3^T, 
7* h M183 (7)^PA°^-> 18 3a &mVTfcMffi±m 1 

8 2 ^Iyf>^t§Igi,' ZCDJimo'&CDS i 0 2 g 18 1 £Xy 

^>!f-tz>j:m\z~D^Tmw-rz> 0 z(Dmmmmjz^^x^, ArF7 

* h h43j;D^F 2 7* hl/yXhtltd JJtSt^^T^ U ;U 

20 ft, >^flg, v^n^l/?^ >-M7K^l/-T >BM81I& 

^77X*-#>Wt5ii^l), 

£?\ ^hA^7*3 2^f»bT, 1MS#:W£^M3§2|*|« 
AU i^H^^l l±^SHfit-§o y-h/tJ|/7*3 2^H 

25 D\ #m^S 3 5 Kl<£oTMM2rt£MJ£bfcf£, A>7*28^l 
Mb, M#X#yM3 O^^CtFt^ttSiliH^MtStl 
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6 6 Pa (5 0mTorr) tTZ>* £CDtK^T\±gBM 
2 1 £TaB««T»SlHi:/* 5 Kil5ji§$tttM£E»U I-;f>^ 
X&:/7X^fcUT*&3#W*©E*tl»itJil 8 2Slyf>m 
5 (SI 3 A). £nfc«fc 0, SltBfrltJi 1 8 2 <DJLy?>>>fnT&<D7 
* vm 1 8 3©8Ift*£2K*rS££j&*T£, f«x^f 

10 ArF7t h h € A § — >^4>&^ C F 4 ^$n§, 

HSttSttftl/Ttt, A-f Fn^j-^X H 2 > /WHn7 
)^Utl-#>&m^Z>££tf~e%%o A-f Fn*-#>tLTttCH 

15 lTCH 3 F«$n5. CH 3 F &m^Z>m£t\Zfe, Jly^yt/tf 

04~0. 0 7 tf^^tC^D, CH 3 F Atl& ^ <h ^ ICit^ 

TSI^I»ll:)S(DX^^>^T^OA r F7t h 1/yX M©ili$: 

mi 3 zmm^-r 7711 1*1©^® 1 2 ^mlt, mmmw^h 

ft-y^l 1 £0 £©£5 \zL,XKMP5itm 1 8 2©x 

25 ^^T, M31^^2 rt^»J<7)X^^>^^X, MAiiC 5 F 8 i0 2 t 
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0 0 P a (1 5mT o r r ) {Cld^T^o ±8BMi 2 1 iTMlT^ 
ltI»Wt0S iOJl 8 1 Slyf^tS (Ell 3 B), 

TEOS, BPSG, PSG, SOG, M:M4km. HTO, FS 

g, mm%mts ii, coral (M7xa) ^omtm (wtm<t 

mz, ^mmmmjzm^<mmm\z-D^xmm-r^>o 
mmmmzmi 3 A(D<kotes i o 2 m (mmiz2nm) tzti&m 

55iM®itm (li?[i6 0nm) 1 £ \Z Ztl^Wo A r F 7 * Y V V 
15 Xhl (lJftt3 6 0 nm) feOD^^fc 

mi&M<DfcMffi±m(DjLy^>¥&mzui : <Dh$> vtvtz* -rut? 

M^2§2 ftOEE^ 6 . 6 6 P a (5 OmTo r r) <fc U Xy 
f>^X^CF 4 (MttlOOmL/min (seem)) tCH 3 
F (^Itt4^fc}i7mL/mi n (seem)) Oi^Xil. ± 
20 %$mMlz\t6 0 MH z (DM^.W^cDmM^.n.W,^^ 1 0 0 0 WCDiiJJi$tffi 

TpRflMUdte: 2 MH z Oj^^^(Di«j^^^i^^e> 1 0 0 W 

(Dmrn^nii^mhtz. ch 3 f[:{ut> ^n^nH 2 (»s 

Itt5, 10^fc(Jl5raL/min (seem)), CH 2 F 2 (*M 
li5^c«10mL/min (seem)) *iy~CHF 3 (^»« 1 
25 0, 3 0, 5 0 tfdi70mL/rain (seem)) ^ffl^fcXy^ 

>tfjJz-c>bmmiz3Ly?->tf&ft-orc 0 
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ittfcMTteXy^^tfXfcC F 4 (Dfr (SEStt 1 0 OraL/m i n 
(seem)) £U *OfflOXyf>^*frttSI««tHCtbfc. 

ff ^ -^<Z)Xy^>^l$Wigifi&©A rF7^h 1/^7. hScDgyitf) 

^JSWd&ViT, CH 3 F^ffl^cI^HIt f(DW4mL/m 
intS 3 7 5 nm, 7mL/minTli4 0 5 nmt^L H 2 £ 
fflV^cit"a Kte, f (DlI^5mL/m i nT«3 4 5 nm, lOmL 
/m i n t 1 5mL/m inttt3 6 0 nmT&ofco CH 2 F 2 ^ 
10 ^fe^-g-fi, ^©W5mL/minTtt3 4 5nm, lOmL/m 
intfi4 0 0 nmT*ofc 0 CHF,*ffl^fci^tt, -€-©8IEgj&* l 
0mL/min^3 5 0 nm, 3 0raL/minttt3 6 0 nm, 5 
OmL/m i nttt 3 6 0 nm, 7 OmL/m int(i3 9 0 nmTafe 

15 UA±£D, tit , no^lttMK:*ViT*)tt«0!l<tt)«il©ffStti»Jnb 
X^&ZtfimmZtlfZo utl«A rF7t hl/^X MSly5 1 >^ 

h f ^ © # ^ & o ffla«csg^^#a $ n& & #> t. # s n § . 

^cD^^F^CO^CfCtb^T^^^fcrc^i^^en^o fciEU H 
ttSt^fSiO t>BiJOHjgttatSJiSLTSilS^r*^«»T» 

^#<#ffi-T^> : bcD, ^^.«/\<HP*-^> (CH 4 , C 2 H 4 ^) ^ 
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ztifimm-ztitco %Tc, ch 3 f z&mTz>m&\z\z, ctFt^t 

5 0. 0 7 i^5 / >iT^oTfeiIi^<t§^<!:^ff§^<!:t)i 

em 8 (Dmmmm) 

Z\Z\T?te, ±IHi 1 l3t^7X7llgI 1 ^ ffl ^T, 01 4 A 

5 ft, x^>^*f^ii-e&£ s i o 2 Ji i 9 l <t citx^a-5Slt 

10 BSltJB 19 2 i$ A rF7th i/^X hSfc«F2 7* 

h i^x hjj^/^y^ hi/yx Mi93 t&^-rz&mmfcwizft 

LT> 7* h I/>?X Ml 1 9 3 (D^un^ — y 19 3a £SILT£itl& 
ihS 19 2 $I^f>^f§Igt, ^©IgOtOS i 0 2 S 1 9 1 
%X.y?->s?'?Z>J:n£&mM-?Z>o uCittli^^TfeA r F 7 
15 * hl/yX h&J^F 2 7* hl^X hiUTH i»Mt7^'JJV 

20 ai« Bm^w? i i±^iee-r^ 0 y-h;uy3 2^w 
*feu ^s^x#fc|^^3 o^^c^Fi^w-r^^K^co^^-^t?^ 

2 rt©E^^0f^»fg, #»J;U£ 13. 3Pa (100 mT o r r ) <hf 
25 ^©«^T> ±gB«@2 1 tTffl-mm-V&Z-V-tzy 0 ? 5 fci^j^^* 
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Mltm 1 9 2 $X-;f>m (EI 1 4 A) 0 — ±TS4Sf~i«JM 

wr^-r 5 ywmmz, mmrnm 1 3 ssm^* v z 1 1 

KStSfrltB 1 9 2©l«^>»7t^5^ l Xy^>^#X 

#C^T?, *M^S§2rtK:fi2Xy^>^;*fX, M;U£C 5 F 8 , C 4 F 

F 6 £0 2 <hA rOg^XSftftl, 2 |*K£>ffi# 2 X y 

?->??<Dffife<Dm, OOPa (15mTorr) CilfS, 

Xy^>^#*£:/^XV{tl.T*£MS#W4'<£>S i0 2 I191^X 

(BI^ii-r) ^ctoT^tBb, Jinfc:S^ViTX^^>^$ri^T-r 

TEOS, BPSG, PSG, SOG, ^^{bM, HTO, FS 

g, mmmwtfcs ii, coral (;^7Xtfc) ^©iHbil (i£^b 
^r#j) ^te»l«#:*r*i(ifi»«<f©xy5 t >4fK:3affl^IliT**. isfc, 

20 

ffl4KT0iit)tl/i. f 2 f*j©JEE;*j € 6 . 6 6P 

a (50mTorr) ^fc(il3. 3Pa (lOOmTorr) tV, 
25 IlI>yf>^XOiI^CF 4 : 7 5, 1 0 0 ifcli2 0 OmL/ 
min (seem), CO: 25, 1 0 0 ifctt2 0 0 mL/m i n 
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(seem) it, ±mnm\Z\t6 0 MH z Offl&ftOffiJII&ttjBft* £ 
1 0 0 0, 1 5 0 0 i;7t«2 0 0 0 Wtf)iM$Ett;>j £M U T3B«® 
l:tt2MH z ©JMifccDffijimttlCfr <=> 1 0 0 WOESffiftS^SWflOL 

F*lffi#£6. 66Pa (50mTorr) tl, 

ITCF 4 (D#.£ 1 0 OmL/m in (seem) ©SSST^inL (C 

10 4M^8&rtJE;fc£2. OOPa (15mTorr) £U fg 2 

. X^f >^X©C 5 F 8 , 0 2 , Ar©il^nfni5, 19, 3 
80mL/min (seem) «hU ±SMIffil;:«6 0 MH z ©J5iifc& 

<z)S^i&s«^e> 2 i 7 o wommfcnti&wmv, tsbmicw^m 

H z ©JS8M©iiJJ«*»e> 1 5 5 0 W(DKjl^«^$EPJPb^o 
15 K±©J;5^frTi 1 Xyf>^«trjtI2 lyf >^*ff ofc«S 
Jfc* ^2X7f>n@T0 S i0 2 l©ArF7*hl/yX hJite*t 
"TSS&Jt (S i O 2 l0l7^>^l/-h/A rF7*hUi?7H 

^Jfe^JO^ 1 1;yf>^*#!Jt, ffiTJ : 1 3. 3Pa (lOOmTor 
20 r )> C F 4 r^tS : 7 5mL/m in (seem), COS! : 2 5 mL 
/m i n (seem), ±SB««ftl;&n«;fr : 1. 0 0 0 Wtf) £ €r<Z>±f2it 

$2X«;f> 5 F 8 t;ftx.TC 4 F 6 L fc £ # 

fcfe, ±IB3ftJtfcm;8E0!l (IlX7f>m^CF 4 tCO) j&tjt 
25 tfcM (Hll7^>m^CF 4 ©*) §±iofco 

'ft*5, CtFt*lTt«ftRtCOt§^X07*7X , 7K:<koT 
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5 £fc> *mW\$. A r F7t h hI©i^St*f y^XTtt© 

i2Xyf>mtlTliC 5 F 8 ^C 4 F 6 £#tT#X£ 

10 it^m^^x bmmTz>z.h&-v%z>o 

(^9©HWI) 

^;n?te, _tfE0 1 tc^t" X^XtMSB 1 £ffl^x, Ell5(Dcfc 

m±m2 0 2 i, ^©^-^siti^jiiii 2 o 2 &m?mn/^?->2 0 3 

15 a/W^tl^A rF7tb h^/tttF 27 * V 1/yX h^e>& 

3:7;* h l/^X hS 2 0 3 £&1i'rZ>ffi.mWfcW\ZttLT, 7* V VV- 
7M2 0 3<£>MPA^->£iIL-T. W^Mtt^ihW 2 0 2£X^X 
7X7f>^t§Ig<i:, *^TS i 0 2 H 2 0 1 £X^X^Xy^> 
y*t51g^^HM§. ^(A^MIUC&^T&A rF7th 1/>?X 

20 b&&Z£F 27* hUi?7sb LVTte, MUM^T 9 U ;i/ 

25 AU M^y^ l l _tKlgeeT£o h AVI/X 3 2 £ 

w^mm3 5\z&^Tmm^2m&mmLfc&. n)i7 2%&T% 
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i F 4 (D{Xt)K) \zt&(DS i &-&tt*K£JBV>T*>«fc^#s, #«Kt*B&lk 
JB2 0 2 0ly^>^^f<t5IMf»S i F 4 ^ifSH5 0 
5 Xyf>mi:ttS ittftROffilCCHFa, HB r, HeJfclJ 

^(DWM-v&i, m2(Dmmmmm.4 o, 5 o 

bTX7f>^&y7X^ftl, :7* h Vi?7s h! 2 0 3 ©iP/\° 
* — >2 0 3 a*fflLTW*»SltB&±® 2 0 2 $Iyf>m. -7j\ 
10 ^1, i2(D^Ml4 0, 5 0# 5J5«»*# &#Jli&T* *-fS>' 

0 2 ©Xy^^TO&^JliT?* b M©@8P/^->2 0 

3 a ^IITS i 0 2 S 2 0 1 *^7XvX7f>^t§. 
20 X7f>^XitTft iAtfC 4 F 6 i0 2 <!:Ar€ffflt5ui^ 

StE&JLhm 2 0 2 §7'7XTX5/5 1 >^tl)^t:, S i &^t$ftX-C&Z> 
SiF 4 ^Sffllr^©T, Xyf>^t(I7^ hl/yXM 2 0 3 © 
25. MfcS i &^ttf*V*«'fcJiJ&*JBjfc$*'L 7th^yXM2 0 3 CB 

0 2 ^X7f>^t5iH«BintiIA0^A^Ci^< , i7°7 
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it, 7*h hJB2 0 3<0^ffi©C = Oi[g'&3Wfc;3 fe WlCj;9 

5 »H&C-C|g^*fcttC = ClS^fc:*«|-r*fc86, ±izE(D7^ h l/v 
7M2 0 3^®^©S i &^tr*V>ffifbS©JBj*£ffl*oT, 

7* hl/i^X M2 0 3 0HP/^->2 0 3 a^lbtl7f>^ 
10 tlt^SS iO 2 !2 0 10X7?>^^II1-§©T, W«KI*B& 
lt! 2 0 2 ^X^^>^Ufc^{Cl^y^XT'l4^l^±bfc7^- h V^JTs 
M2 0 3 «, Xy 3=->^*ffcT&£ S iO 2 1201 ©7°7X7I«> 

us i , #is^s i , ti-iiA^f^u ^ H*r», ^1, 

<D t> © lC PI § fe CD T? fife o 

Ell 5 0^it<D^MS#:5:fflViT, S i &<St!®n&&'? 

9-1-9-7) S i &&tsmn&ftLt£^3Ly?->lffi7>&m^ 
ftmmKto®3±m<DX.y^>tf (ffc&M9 - 1, 9-2) SrfTofc. 

»l^tlfn6 0MHz, 13. 5 6MHziLL £fc> ^T©^ 
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fee 

5 9 - 1 ) 

mnmmfami) : 0. 6 7 P a (5mTo r r) 

& i <DMm®.nMfr*><Dt^m®.ntj 3oow 

^2 0K^SE«ig^e>©ift^lM* : 6 OW 
10 S i F 4 ^0. 0 8L/min ( 8 0 s c c m) 

mmm 9 - 2 ) 

MH^ftJE^ : 6 . 7Pa (50mTorr) 

m 1 (DMmtiimw.fr zommi&nti : 7 0 0 w 

^2 ©if&J^&*»>£>£>i^Mi£tt# : 10 0W 
15 lyf>^*iW«)Jitl: 

SiF 4 £0. lL/min ( 1 0 0 s c c m) 

(mmm 9 - 3 > 

M^f*lJ£;>J : 0 . 6 7 P a ( 5mT o r r ) 
m 1 <Z)i«^^«^^?>OieiM^«* : 3 0 0 W 

20 f&2 o)Mm®.mw>frt>(D&m®.m) : 6 ow 

S i F 4 §0. 04L/rain ( 4 0 s c c m) 
CHF 3 50. 04L/min (40 seem) 
(WJ9-4) 
25 M^§§F*JJ£^ : 0 . 6 7 P -a (5mTorr) 
W> 1 £>ii&J^j£«2!I#»£><E>it!rJ^i&tt# : 3 0 OW 
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H2 (Dmm&nnfr £><Dmm$Lnt) : 6 ow 

SiF 4 £0. 04L/min ( 4 0 s c c m) 
HBr£0. 04L/min ( 4 0 s c c m) 
(I^SSM 9 - 5 ) 
M^SsftJE^ : 0 . 67Pa (5mTorr) 
$&l<DMmfenfflLfr*><Dftm$L?&t} : 3 0 OW 
H2 <Di^$cttM^£<£>i«M&«# : 6 OW 

SiF 4 £0. 04L/min ( 4 0 s c c m) 
He^O. 04L/min ( 4 0 s c c m) 
(il^J 9 - 6 ) 
M^2sl*IJ£^ : 0 . 6 7Pa (5mTorr) 
H 1 Oi^^St«M^e»CDiS5^^*^ : 3 0 OW 

m2 (DmmttimMfrz&mmtiimti : 6 ow 

S iF 4 J0. 04L/min (40sccm) 
HBr£0. 02L/min ( 2 0 s c c m) 
He£0. 02L/min ( 2 0 s c c m) 
(l!»J 9 - 7 ) 
M^§§f*U£^ : 6 . 7 P a (5 OmT o r r ) 

i§ i <DMw&nufr t> (Dmnfcn+i iooow 
w>2 <D&m&nnfr*><DMm®.nt] 1 o ow 

S iF 4 5:0. 03L/min ( 3 0 s c c m) 
H 2 £0. 02L/min ( 2 0 s c c m) 
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(tmm 9 - i ) 

mm^mfafelJ : 0. 93Pa (7mTorr) 

m i <Dmm$imufr>b<Dmmiiikmt> : ioow 
% 2 <DMm$.mufr<b(Dm m^nti : 2 5 ow 

CF 4 ^0. 0 7 2 L/rain ( 7 2 s c c m) 
CHFj^O. 0 2 6 L/rain ( 2 6 s c c m) 
O 2 £ 0. 0 0 6L/min ( 6 s c c m) 
(iti&M 9 - 2 ) 
10 M^3§f*JJE;>J : 6 . 7Pa (50mTorr) 

m i <nmm$Lmufr>b(Dmm$imt) : iooow 

f&2(Di§5J«mM^<b<£>iiSJSM;>J : 1 0 OW 

CF 4 $0. lL/rain ( 1 0 0 s c c m) 
15 S i O Jj(7)Xy^>^ 

(iffii 9-1, 9-3-9 - 6 £> «fctf Jt&M 9 - 1 ) 
MS^§§P\IJBE^J : 16Pa (120mTorr) 
f§ 1 ©«il^«M^e>©iftj^^®^ : 5 5 0 W 

2 (Dmmfcmm.fr z <dm m^nti : 3 5 ow 

20 Xy^^tfXcfe^tPetDMt* : 

CF 4 $0. lL/min ( 1 0 0 s c c m) 
CHF 3 5:0. 06L/min ( 6 0 s c c m) 
(mmM9-2, 9 - 7 9 - 2) 
V&m^mfaEEt} : 2. 7Pa(20mTorr) 
25 ^ 1 Oi«^^«^^^(DiSJl^«^ : 1 8 0 0 W 
H 2 <DMfflfcnMfrt><Dmm$.nt) : 1 1 5 OW 
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C 4 F 6 £0. 0 2 5 L/min ( 2 5 s c c m) 
O 2 £ 0. 0 2 6 L/min ( 2 6 s c c m) 
Ar^O. 7L/rain ( 7 0 0 s c c m) 
5 Bl±©J;ol:S i0 2 l2 0l©x>^>^fro^ m^m^m 

ZmmVfCo -eo^JH, WJ9-l~9-7T1i^tnt)ArF7^ 
it^M9 - 1 , 9 - r Fy* bUi?X M2 0 3 

i o (Dmmmm) 

Z\Z\~Cit, H 1 6 AtC^Tct -5 75:, S i O 2 M^ft3l£n£ S i Wtit 
W^f«i:5l7f>^i 2 11 t ZLtl&W o A r F7* h h 
£fc«F 27tb W>*X M>6&3^7;^/i 2 1 2<!:$tt§tW 
15 WK*fU EI 1 ©7°^X^M£ie£ffl^T\ ^t^^-t-^©x@^ 

^7 3 2 ^SD> tlgfi 3 5 \Z «fc o TlitS§ 2 l*l£MJi b £: 

25 M*tfA r 2 rt©JE#£«*J£ 1 . 33Pa 

(1 OmTo r r)ttl>o ^fgtttfX tLT«Kr, X e m> M 
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V 9 1 1 1*1 £>M 1 2 EflfiP LT, S®l#W^ilft 
10 ±8H«ffi«2 4£X^7^t5Itl:«tl3, HI 1 6 B {C^Tck 5 

fc, ~?xzm 2 1 2 0gli:s i 2 1 3 %Mf&1r z> z\ t ifl 

T#£ 0 7X^12 1 2©^®tCS itt!2 1 3£MT3R# 

i-VX^|2 1 2©lP^»0l7f>^Mtl2 1 l^SlCfe 
15 S i ^#Jg##< WSnTL*l^OftOlyf >^§I§L 

2 1 tcEPinT§«^^«^©j^^^C : 6 0MHz, Mtl : 

2ooow, it-try^ 5 z> m tent) omtfcZk ■. 2mh 

20 ±Effla®RrlWtt 6 0 ~ 9 0 ^MCil^ * b^o &. 

t^co^tn ±ffinm$U}Qnj]& 1 2 5 ow.^t^ 

^EPM#£ 4 0 0W £ bfc^(Ufc^SV P p*fi< 

j: 0 fe±t2^f^cD^^ s i ^mmmj&mcD-? x ? m <dtm umvkd 
s 4> fc < -r § c £ a*-? # ^„ v P P sa s t ^ * # » ® m 
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i ^it-ty^ 5 \zm m^.mt) zwun v. x.y tfwmm 2 1 1 

5 £ X y ^ y i/T Z> * Mpl fcfx y 9- > tfftmm 2 1 1 ^ S i Wtfc® 
Tf)iE$tlT^§l^(t C 4 F 6 , C 4 F 8 , C 5 F 8 <D*Pfr t>M 
iR £ tl 3 4> & < 10§ttJ^Xt$§ui^$ftl^o Z\(D 
<k o K X. y y ¥ X 7 t fe, C 4 F 6 i0 2 i:Ar ODg^tfT. 
7WJ^2n£c 2 2. 67Pa(20m 

10 Tor r),±g|5«i2 1 <h1tt7^ 5 \Z EPin £ ^ &m ti te^ 

n^n i 6oowi80 o w^^j^$ti§ 0 ^oD^^MiM* 

© $ ffcte , tfeCXA<^U>^ift^i;6 0MHz, 2MH 

X^fcb> M*-k£s i ^fbiA^f t i:5i^>^ll 21 U 

15 X y 5P > ¥T Z> o X y J- > s/fim 7 U fc £ X y 5P > ^ 13 7, & «fc 

ji $ m # © in £ # it -r & o 

±|2^J^(D^fr-e S iMl3^^§l7f >^itl2 1 1 

t!2 1 KDMR.lt (JLy 7-y >/tt MM (DJLy ^y ¥U - b 
20 X^I©Xy^>^I/-h) H2 8. 8-T:$>ifc*-?X?m2 1 

±i2imjfc« 8 . 2 T^ofec 

u©j;o(:bTX-^>^^fTorcI> 31 aft # S itt!2 

i 3 tfrnffiizMfcztircvxprn 2 1 2 §^tsig(7>> >-> 

25 ^Ii)*^ItS. uCTttS ittI2 1 3^SICi^$n 

/ctx^12 1 2 <Dim£;&grmm-cft?Wi'St<DM%^To 
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mimmnt, mm®m2ftizy ym&stsxx* «a«cf 4 
^iAt, m%.mm±mnm2 1 tv-ty 9 * 5 ft 

JO 7X^12 1 2 tJg^-Stlfc S i ^tl 2 1 3 £ 

5 1212 £Rfc5feb*:bofc£#fc*4fl&#:0Sigfc: S i ##$5^ 
tt# bT^§ £ ttf$>2>fr ZTr&Zo Z\<Dn\Z, 2 fa<D 

EE 77 6 . 6 6Pa(5 OmTo r r),±gP*@2 1 £ It -fe 7° ^ 5 

« <h t> X A° y ^ U > ?m hi m C 6 0 M H z , 2MHz^«i$ 

10 n& 0 z.<D4ktir-cto*.\*9 o^iwjaa-rs £ t 0 s i tti 

2 1 3 SS^iCl^iTS £ £^T#5o 

£ ffl V> « ft , ArF7*M/i?^h!i^a57X^12 1 
2 K^* — S?£-£*.TLSo &. L7c/^oT, C F 4 tf) # X £ 
15 mm-TZfr. CF 4 H0 2 ^Ar^&iit§i^C« / >it*^ 

7 ym<k&m*^^-?Z>137.t LT(t C F 4 J^a>#X V> 
Tfci^iO^ S i <Smm 2 1 3©T*OAr F7* M/yXhf 
d^ft-5 , 77^i2 1 2^©^/-ySi!>^<t§«^*^CF 4 
20 £JB V>£ d £#0? £ L-V*. 

m 2 ©KtTte, BfSOil^X^iAL, ±S1S2UTS 

mM-c$>z>-y--ty°$' 5 tci«jg^«^siiD lt, s i§t§2 1 3 
^§li^li$nfci©7x^i 2 1 2 :ci 

25 ^Xli, £fc«0 2 £N 2 ^A r <h £ ^ tf *i 1^ # X , * & » O 2 
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H-STJC, jai^70*S^I$tT7 5/'>>^Sffofc. Z\Z\ 

Wig b & IR © x — te«fc 9 **gte#**>r t>flsl/, 

iDS i £ £ ± B&Sffi « 2 4SX/ty^l/T77^12 1 2 

15 £7c, lyf >^*i*I^ 7>tfVft&<DT y is>tf\Z& 
It* X * Si 2 1 3 0|it?X7l 2 12 g 

fc^SA/ — i^t!2 1 3 7s Z m 2 1 2 £ 

& 43 , x a° y ^ u > ^ k J; d ^ x ^ n tc s i & m m £ ^ jEdc -r s 
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tc^-y y Y t ITS i m« SEBl/Tt>*^. f/H X 

h <h LTffl ViS S i £ llttf^^ S i ^7A"y * U >^^ff "5 

£ e> 13 , ±ib^j -e ra x a° y ^ u > ^ £ x ^ x t x y 9- > x &n 
10 fc£x * ju^- t b t &m m & x * ;i/ fcl® e» -r -r # o & x * 

S SfcUfc, 7X^12 1 2 O^flSfc: S i i 2 1 3 &Bf$ 

(DgltCVDTS iM!2 1 3 £J&fiJcLT*>«fc^. CVDT 
S itt!2 1 3 ^^^-r^^^fcra, S^t)&:5^XtlT« 

7X^12 1 2 (D^® ^ S i§!12 1 3 SrJ&jfcT £27&£ b 
T> Xy^>X#7U;:S i F 4 ^©S i Ik&M&tiQZ-ZJj&Zmm 
?%Z.£b T? # £ „ ;m&CJ;i9> Ar F7^ hL^yX h^fcttF 
27*M/^Xh*e.S57X^12 1 2<D#:X^Xvf£[Rl±£ 
25 I*;f> tftt&m 2 1 l©X7f>^S^Ifl:fT5i:(b^Tf §, 



68 

s i wtitm tem z> h ot < , wAtfsic, sin, mmi& 
mnfc. s iop, ^mit^mm. m# <Dttw<Dh<D&m 

10 otfeiK 
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What is claimed is: 

mmmmmzttisT. H 2 (D7 o yX^^m^i^xmm^mmo)mx 
2. if^jg i (Djjmiz&^x. mt^mm^x^m-v^^Xyx^ 

10 4. ff5}<3g3 CDTj&^&I^T, tutE? * hUz/X hJlteA r F 7* h 

15 ^Wtl.7 0 7XTj2ll^„ 

6. ^^JS5©77^^43^T, fiffEWM«^X^JlT&3:/^X^ 

£:/^XTMyj&; 0 
20 8. mMm7 (Dl3m\Z3£^T. mU7*hVz/7,Ym\%Ar¥7*Y 

10. ^®^Wa«^Wr^M^S#:^2pffi-r^Xgi:, 
X (D 7° 7 X T £ fig It L X m I E W «l II O It 7° 7 X T t£ £ ft ± $ £ X *g t 
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12. m^m 1 1 <Djjm\z&^T, mm^x?miZ7 * bu^x bm 

5 -c$>z>X9X-?mmJj&o 

13. 1 0 (Djjmz&^T, ttftEH WT^^JK^N h 3 

14. ifsRig i o ©^^tc43v^T, mtzmrnxxuN 2 &^zsx?x 

10 15. MICA r F 7^- h hSfctiF 2 7^- h kyX bfr<bt£ 

MttVTmm?* b vvx bm<Dm77X-?vk*fa±zi£2>j:mt 

is i6. w^js 1 5 (Djjmz&^T, mmH&m-rz>y>)mzH 2 -v$>z> 
x^x-r^m^m, 

is. wfjfcjg 1 5 (Djjmz&^x, mtmm^xuN.^tsXyx 

20 T^ii^^o 

19. »*3g 1 5 (Djjmiz&^x. mmx^x^^m^t^jiu 

f±tl& 13. 3 P a (10 OmT o r r ) KT©#B^TiI 

20. m$<mi 9 (Djjmz&^x, iia^XT^iittsign 

25 j£7J^l. 1~4. OPa (8~30mTorr) (Dmm^TMMZ 

nz>7°7X~?mmjj& 0 



71 

21. «5t<3S i 9 <D%mz&\,*T* mtB&mmft\z* mmy*b 

2 2. £©Xy^>^**fcaB§«5» MP/1 

Ig<h> 

2 3. fitJfcJg 2 2 (D^&K&^T, fufBH £#-T £ fiH 2 T$> 
15 §77X7»ft, 

2 4. W^cJS2 2 (D^&Kl&^T, ffiBBH£#-rs%SS«NH 3 T?& 

25. m&i%2 2(Djjmz&\,*x, mtmmxz\zN 2 &^t$77X 
20 2 6. m$.m2 2 <D^m\z^T. mBmmm^x^m'v^^'f^ 
27. m&m2 6<Djjmz&^T, mw?xzm\Z7 * b uvx bm 

2 8. ff3jcJS2 7 <D^m\Z&^T. MB7 * hl/^X h Hi* A r F 7 
25 * h hlfcfcteF 2 7* b VVTs hTfi)$$n5^ ^X^jJlI^S. 

2 9. f»^2 2 O^ffiKl^^T, MfBMMXchjtLifEXy^^TJ 
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3 0. ^^^2 2 (D^&tc&^T, MfEXy^^tfXte, MfEMS 

3 1. |f^3S2 2 C0^^tC*5V^T, MIHX^^>^^^g|5«S i 0 2 
5 lT$5y7X7ilMo 

3 2. m^m3 1 (DTj&K&^T, Miex^^>//^X«C 5 F 8 ^ 
^tf# X T * S ^^X^WS. 

3 3. 2 2 <D^m\Z^^X, HufEy^ X"T -5 Ig 

14, JE**« 13. 3 P a (10 0 mT o r r ) ^T^Uffl^T^SI 

io snsy^x^a^s. 

3 4. ft ^cJS 3 3 ©^fetecfeUT, ffiflB ^ 7 X V * ffij}t & X@ 
JE#**1. 1-4. OPa (8~30mTorr) 0>2£fflfCT^ 

3 5. SltAr F7t h l^X h-£fcteF 2V* M/yXh^^/j; 
15 57th hi W^IW^ft^Igi, 

mmmwmzMLT. N^mr^n^tsmm^xo-x^x^t: 
mmvxmmyyf b wt* bmo)WX7X-?&&$i±z j &z>j:mt 

3 6. if3jtig3 5 ©^ifcfc^T* MIEN £#-T £^5fteN 2 T&£ 
20 y^XTll^fc 

3 7. Bf^3^3 5 <D^^tC*5V^T, fufEN ^ft^tlKiNH 3 1?^ 

3 8. tt^3S3 5 (DjjmiZ&^T, HiffEMa^X^H^WTS^M^ 

25 3 9. ff5fclg3 8 ©Tj&lC&^T, MI5H £^"T 3#J«tt, H 2 , C 
HF 3 , CH 2 F 2> CH 3 F04i^ei^$n§m±Ta5§7 o 7X-? 
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mmm # x & 7° ? xt Yt-r £ ig t , 

10 ltB&±JgS:Xy5 i >^-rsxet 

15 m<D*\zmmisniz'V'±79iznmi<ti* mB7°^x^^mmmm 

S#Jcf^ffl$#SXStt» H&iaU-fe:/^^ 1 0OMHz^±(D^ 

43. 4 2 HT\ WIS 3 MH z ^ X <Z> J« ft © 

20 ilJfSi^ttl 0 ow^Tt*§y7X7Mim 

4 4. WjftJl 4 1 <Djj&\Z&^T, mffB^Ji^X^H 2 ^ ^>^§ 

4 5. jiai^©^^ jiy^ytfttmmt. :©x^f>^ 

Mm&m?EittM±mt. z <d rum ±mm&m^m □ /\°^->^ 
25 ^^^nfc^^^Jii^^r-r^fe^ii^^seg-r^xgi, 
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5 4 6. »5j<3S4 5 <DXmz&\,*T. IS IE « & S # « , MIE^S^ 
WfBlt-feT'^ Id, 1 0 0 MH z J^_h©J^$t$CCDiiJJ«tt7j <h > 3 M 

10 4 7. f»^JS4 6 ©#fefc:feV>T, MSB 3 M H z 1^±CD J^ifclfc© 
i^J^^«^« 1 0 0 W^TT&Sy^XTM^fe. 

48. ff^JS 4 5 (D^fe(C^3t>T, iff f E -7 X ^7 Ji , A r F X * 

4 9. ffit;fcJg4 5 (Djj&lZ&^T. M&mmxx\tH 2 fr*>uz 

15 ^7X7M1^S. 

5 0. m>km4 9 (D^fe{c43V^T> MIBSW B&ltJB £ X y ^ > if 
t§IgOf, C F 4 £H 2 £x°^X^bU MIBTX^IicDP^PA 0 ^ 

^a&^STxy ^v^-rszofg©^ x^^>^^fx^y^x-rfbb> 

5 1. Sf*^5 0©*SI:*^T, B&fE^X^Ilte:, ArF7^ 
h U^X h/i*7c^F 27^h U>?X Mt^^7'7X , 7fflim 
5 2. fjf^J£!5 O0^C*^t, HUfEVX^JBte*^ U;Ptt»li 

25 ^e^s^^XTMim 

5 3. »^3S5 0 (D^fe(C*5ViT, MlBX y ^ > £f# X « C F 4 t H 
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5 4. tt^JS 5 0 (Djjmz&^T. mmX-y ^ysfttMrnfeS i 

5 55. jLy^ytfttmmt, zojLy^yifftmm&momnm? 

io n<DSJWxy^>^xn<7)^ 7DP*-^>^^tyx^^>^^x 

^^XTfbb, j!ufSX^>y##iJi£X^>^T3XXy5P>^ 
X*££ 

5 6. »^3g 5 5 (Djjm\Z&^T. tufBX^^>^^S«S i O 
15 2 It$?)7°7X7®im 

5 7. X^^>^*f^S<h, ^CDX^^>^^^H^«^SIt^lh 

20 ltB&ihS*x-/5 1 >^-rsmiXy^>^X@t, 

C F 4 tH 2 §7*7X , 7fl:L, t&fBTX^JiOMP/^ — >£5IbT 

£ y 9 XTft L , MlEx y ^ > ^M^S & X y 5=- > £ m 3 x v ^ > 
25 ^Igi 
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5 8. flff$£ 5 7 <Djjm\Z&^T, ffiW.Xy^>lftt&mnS i O 

mh z u±(Dm^(DMm^.mt!tm^r^xnt, 

m^W. < &$&\H(DJ£t!%: 13. 3Pa (lOOmTorr) KAT 
10 iC-T<5X;g£ 

6 0. »5f<JS 5 9 (D^&lCcfc^T, WfE 3 MH z ^ ± <£> Ji|$c £fc <D 
HSJ^m^tel 0 OW^TTSSy^XYlim 

6 1. X-/5P>7**f«£gB£, ^C0X^^>^M*^^S-5^PA°^ 
15 ->t)WJ$.Znfz. ArF.7tM/yXhS^ttF27tM/^h^ 

K y * hu >?x h m \z mm? zxnt, 

20 MfSM^§rtTX>y^>7*#X£:X^X^U tfrgEWn/1*-> 
£MLTit^EX^>7^^£Xy5P>^T£Xf§£ 

6 2. 6 1 ©Tj^fC^^T, ffffEN£Wt"£#J®«N 2 T?& 

25 6 3. ft^J!6 2 (DjjmiZ&^X, MfEM#X «H 2 X:? X 
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6 4. ffl&Jg 6 2 <Dj5m\Z&^T. fufBMtf CHF 3< C 

6 5. ff^J^ 6 1 (D^mz^l^X, MfHN ^tt§t(SSNH 3 

6 6. Xy^>^*fjfe8B<fc, ^©Xy^>^^£ffi"5£MI£it 

10 MfBMMl^N£WT£tl«£^Ma;tfX£X^X^bL, 

mmnrt?->&mvTMmfxMffiikm*x.y^>tfTz>m i x^> 

lWfBM^3§l*lTX y ^ > £ 7°^ X7ft U ffttBI! PA°^-> 

&MLTMmx.y^>?ttMffi&Jiy^> 2 X.y^>¥ Jim t 

15 £#-T£:7^X^M77&o 

6 7. W^Jg 6 6 (D^miZ^^X, MfBN£WT£#f«teN 2 -e& 

§7°7X7li^. 

6 8. m&m6 7 (DjjmiZ&^T. fulBMS^X^H^^try^X 

20 6 9. If 6 8 CDjjm\Z& l^T> MfBH 1 X y ^ > 

fuiBM5Mrt<DJ£7j£ 107~160Pa (800-1200 mTo 
rr) l:LTil2n^X7X7iim 

7 0 . mMm 6 9 <D#£fcfc33^T, MfBX^^>^*f^)l« S i 

25 7 1. 7 0 JC&^T, tuf3C 5 F 8 «. 1, 1, 1, 4, 4, 

5, 5, 5-t^^7J^n-2-^>f>T»fel)7 , 7Xvlim 
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7 2. W5fc3^6 7 <Djjm\Z%>^T. jtu 12 #L S # X« , CHF 3 , CH 

7 3. ffit;jcJg 6 6 (DjjtiklZ&^T, itfffEN£WT34MteNH 3 T 

7 4. ffif^JS 6 6 <Djjm\Z&\,*T. WEXy^V^HSBS i 

7 5. StsfcJg 6 6 ©^ffifc^T, ttflSXy^^^^SttS i 
0 2 iT?*t), Mfflxy 5 : >^^X(iC 5 F 8 ^y7X7j!!lgm 

10 7 6. m^mi 5(D^mz^x, mmc 5 F 8 temmc 5 F 8 -c$>% 
77. it ^ 7 6 (Djjmiz&^T, mmmmc 5 F 8 te, 1, 1, 

1, 4, 4, 5, 5, 5 - t^^7WD - 2 - >T*5^7X 
15 7 8. 7 5 (DTjfe^&^T, MfBM^X «N 2 t H 2 t £ 

160Pa (8 0 0 ~1 2 0 OmTo r r) LTHJg^tl^^^XV 

79. xy^>^*r*JB£» mm^y^>^Mmm^moma^^ 

25 
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so. m$tm 7 9 (Djjfeiz&^x, mmy°^ x^mmnno)^. 
si. m$.m7 9 (Djjfeiz&^x, mmmm^xym^, mmy 

8 2. if 5tcJl 8 1 CD^&KI&^T, iKtl7t hl/yX Mii> 
Ar F7 * hl/vXh£fc«F 2 7 3- hVyX h <£> 3 ^7^7 

8 3. ft 7 9 (D^&K&^T, f&fES i 
10 Si^^/^^^MW. 

8 4 . mMJ% 7 9 (D^miZ^^X, MIES i £^tf$5Jtte S i C 

8 5. gf^J^ 7 9 (Djj&iZ&^T, MIES i £^&4M<D® 

15 «®Trfe§7°5X^MS^feo 

8 6. jLy^-y^^mmt, mmx-y^y^MMm^mo^m^ 

20 itufEM^ft^Xy ^>^#X£^AT3I@£, 
fc< th ia<z)M5I;tf.x£«AT3i©£> 
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8 7. m$tm 8 6 <Djjm\z&\,*x, mmx.y^y^^x\tc f 4 

8 8. w 8 6 (Djj&\z£>^T, mBy°^ x^mmnno^m. 

9 0. fMJS 8 6 ©TJ&tC&^T, MfB«VX^)i«, ti7 
10 * M/y7MTfe^7 t 7X7Ml^. 

91. ffif^jg 9 o (Djjmiz&^T. mummy * hi/yx ms, 

ArF7^h k>?X h 2; it F 2 7 * h Y <b & Z> 7°7 X T 

9 2. |f;&J|f 8 6 (D^&JC&^T, M IB S i 
15 S i^f»^§7°7XTMSM, 

9 3 . m$tm 8 6 ©77T*(C*5^T> Iff IBS i Z^tsVoMlZ S i C 

9 4 . 8 6 ©Tf&fC&^T, tu IB S i £^tr#/S <£> KffigB 

^tt^i^Mft MIBMJlW^I*I^l^tte>nfcMMS#:cD*f|p] 
20 7 0 7XT®175S. 

9 5. I^f>^Mtii, ftifBXy ^>^#lJi£«5W1liBl 

25 MfBMa##§rt^H 2 ^#A-r§Xg<i:, 
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9 6. m&m 9 5 \z&^t, mm^mm^x.y^-y^'r^jmo 
5 y7X?®M, 

9 7. m^^9 5 OTj&^&^T, itu fB « lite M S it M 

9 8. 91 9 5 (DjjmiZ&^T, StiSBW^^X * S it. WilX 
* h l^X h«T&#:/^X-?M5|7j&o 

10 9 9. If 9 8 <DJj&\Z&^X, mfZmmy * b V vX hiii. 
Ar F7^ hi/ v?X h £ F 27^ hi/ ^ X hfr^isZ 7*7X7 
M77&* 

10 0. fflt^JH 9 5 ©Tj&JC&^T, MfBS i ^^tf^S«¥M 
US i^^^57°7X7lSm 

15 10 1. ffif^JR 9 5 (DT^^&^T, W IE S i £ -g" tf #/ St S i 
C *> is % 7°7XYM1^S. 

10 2. If S^Jfi 9 5 ©77^^*5 V>T, MI2 S i £^-£T^«<£>Km 

20 1 0 3. X7?>^tl<!:, ^©X^^>^*f^S^ffio^PA° 

mtmmmfa&i&m vtzmmmsstetz c 2 f 4 £^t?M#x 

25 T£lH<*:, 

ffiSBMS^X^X^XTYb-r^Xgi. 
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5 10 4. ff^JSl 0 3 ®^^»d*3^T, MIBXy^>^*f*Stt^iS 
10 5. 1 0 3 c^&K&^T. ffiEXy^>^;tfJfe»«W* 

10 6. Iyf>^HIt, IlOXyf V^^ISg'SHO/t 

10 7. 1 0 6 (DjjfeiZ&^T. MfETX^JiteU 7*bU 

>>x Mts5 7°7X-?«iam 

20 1 0 8. fifjfcJg 1 0 7 tCl&^T, MlBX y =f- > ^MMM «, S 

MKihSTfe^y^X^MilTjfeo 

10 9. gfjfcJS 1 0 7 K&^T, MIB 7 # h U -/X h 

25 110. ffi^Jgl 0 6 CDTj&tC&^T, MI3Xy^>^*f^e«, 
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ill. wsfcisi o 6 (Djsmz&^T, mm^y^>^MMm^ m 

5 ^7. hSfc«F 2 V* h 1/>>X hd»&3&*7* h Mi^ttS 

fufBM^§gi*i-ec £F <fc£W-rs&K£H£^f 5&»££^irx 

113. ft^jsi 1 2<D^mz^x. MSBH^wr^t/s«A-r h 

114. wusogi 1 3 ©^ki&^t, tfffHA-r fd#-^>«ch 

15 4 tS§77X7iim 

115. fflf^l 1 2 <D 75i£K;f3 t^T\ jWfEH£WT>5#5St«H 2 T 

116. fflfjRJgl 1 2<£>7jj£tC:i3V>T, satBH^^r-rs^sttA-f H 

20 117. tt^Jfil 1 6 (D^mz&^T. S9fSA-r HD7^tD*-* 
> tt F CD/gCTlfc fC^ff 3 H CDJiC^lfcCD Jfc # 3 U ± T * § "7° 7 X T&ffl^ 

So 

118. m&mi 1 7 (DTj&iC&l^T, fulSA-f FD7Jl/tO*-^ 
25 119. ftsfcJSl 1 8©77j*^*3ViT, WIHX^^>^77X4'©Mf5 
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4~0. 0 7T*§7 7X^»S. 

120. mMmi 1 2 (D^mz^x. mmc t? t&m~?z>mmt 
c f 4 t & & y ^ x^mwjjm* 

12 1. Xy5f>^*fi^£> £©Xy5P>^#i^£a5£ftl»lt 

x v y tffi 7s £ 7° ? X^it L , m IS M □ a° ^ - > £ ^ b T iff IBS It m 

10 MIBX^^>^^?:X^^>^-r^X@<h 

12 2. fflfjfcJS 1 2 1 (C&ViT, fufB/W FDjj-^XiCH 

12 3. B&3£Jg 121 <Djjm\Z&^X, ftfffBC <hF i^WT^tJMtt 
15 CF 4 t^§^7X-?|!lim 

12 4. m&mi 2 1 (D^i£t43^T\ ttffBTX^JBteU ArF7* 
h h-Ji£fcteF 2 7* b VVX MT^S^^XTiim 

12 5. Xy^>^*fM<h, Z\<DX.y^>7*ttMffl&m-0R%iffi± 

ftifBM^I*lTC £F ^^^r-r^^S^C tHiF t^tLF©I 
^m^^-r^.H<Dm^mcDit^3^±©%M<h^^^x^^>^^X^ 
7° 7 X L , WIB H P A° ^ - > L TffffBMMI&it « £ X y > ^ 

25 iWfBx>;/^>^M£x^>^T£i*l£. 

*^tz>7°7 x-?mmj}& 0 



85 

12 6. 1 2 5 (D^mzlo^T. MfBC tHtF t^lfLFO 

12 7. 2 5©^SC*^T, mJfBC <h F 

5 CF 4 T?»5^7X7fflim 

12 8. St^l 2 7 ©7jj£fC:k^T\ iWfBX y ^ >¥fiX 4> © C t 

12 9. W^Jg 1 2 5 <7)77j£^&^T> fftfB^X ^ Jite, ArF7^ 
10 Mt£fcteF 2?* M/vX MTfel)^X7lSm 

13 0. !7?>^Wt. d©X^^>^M^^^a^^PA°^ 
-yfimf&Ztlfc. A r F7t h l/^X h£7c«F 2 :7 * h 

0 talE^ □ A" ^ - > IT ittifSx y ^ > ^*t#^£X y ^ > £ I 

20 ^wr^»y^xv^s77?*o 

i3i. wtMm 1 3 o (Djjmz&^T. mmc hF tzm't&ws. 

(iCF 4 T$5 7°7XTll^o 

13 2. fffsfcJg 1 3 0 <Djj&\Z&^T. mU^MfiXtmU^y^ 

y t/fix \t m c fix t & § -7°^ x-^s&mjj m. 

25 1 3 3. W^JSl 3 2<Djjm\Z&^T. MfBX y ^>tfttMmtfc%i 

ffi±m~v&z>X7X-?mmjjm 0 
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13 4. lyf>^*»t, dOX-/^>^^SBSr« , 5SltB&± 

M?EMa^£gftT!g2x^>^;tfX£y^Xv>ftU ^©77X7 
10 5l2lyf>^ISt 

13 5. 1 3 4©7jffi{C43V^T> ffjfBC <h F <*: Sti 

13 6. »5f<3Sl 3 4CD77^{C43^T, it&fBX y ^>^*f^gB& S i 

13 7. 1 3 4 <D77l*iC43ViT, fl&IBX y ^> £f**Jft8B« 

S i 0 2 iTfeD> it&f3f§2Xy^>^;#XteC 4 F 6 £^if^X-?M 

20 1 3 8. I^>mSt, Xy5 i >^*f*aP^«"5SltB&±® 
25 Siyf>mSlXy5 1 >^lSi:, 
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13 9. m^mi 3 8 (O^fefd^^T, MiZX-y^yPttMmt 
5 Si0 2 ST&D> Mf2l§2Xy5P>X#XteC 4 F 6 £^tfX7Xx'M 

140. m&m i 3 9 <Djjm\z&\,*x, mm^vT-ytfttmmzs 

i 0 2 li-e^D, itufE!§2X^>X;tfXteC 5 F 8 £^X^X^MiI 
10 14 1. XyrF->X*fr^S<h, il<DX^^>^^^jl^«^W^S 

15 Igt, 

£<Dxy^>X#x£X7X-^bU MIB^^- h WTs vm<nt%un 

$ - > £ a l T#n^iti^±g £ x y ^ > x-r § is £ 

14 2. »^3S 1 4 1 (7)77^^43 V^T, ifufE S i S 
20 i F 4 T<fc&X^X^M7j)*o 

14 3. ff^JS 1 4 2CD77fe^feV^T, MIBX y ^ > X#X te, CH 

f 3 £itrw-r s x^x-tm^o 

14 4. ffjJcJS 1 4 2 CD77^{C*5ViT, MIEX y ^>X#Xte, HB 
r 3X^X^M7j*£o 
25 1 4 5. 1 4 2 ©TjfelC&^T, MIEX y ^ > X# X He 

^^WT^X^XTMSi7jfeo 
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14 6. m$tl% 1 4 2 <Dj3mz&^X, mUX.y^ytf-HT.U, H 2 

14 7. »^14 1©^^t:*5^T, HfifBW^SItl^ili^X^ 
f^^t^Ig©!!!:, ffflBA r F7t h 1/yX MB <Z) US PA 

14 8. ^JM^gffO'fic^^lf-try^^, i7f>»li^©i 
fijSBTOtt#X©'>&< £fe-S&£^>fcT£i«JMx*;i^-£ 

m mmmm^o) * iz # a § is t , 

Iff IBM^ <D 4> Id x v =f- > X £ « AT § !*§ £ . 

m (D m □ a° ^ - > £ a l t m ta x y ^ y #tt m m & x y ^ > y r & x 

20 1 4 9. m^mi 4 8 <£>7j&;K&^T> MI3T7.^««, ArF7* 

15 0. Wsfc^ 1 4 8 07j^^43^T> j|fffB«®CD'>&< th— 

25 151. m^mi 4 8<Djjmz&^T, wifcmm&'pt3L< £*>—mifi 
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152. ff^Jg 1 4 8 (Djjmz&^T. MISX^^->^M^J1«S i 
mit®)X&K). ffjIEX^^X^Xte, C 4 F 6 , C 4 F 8 ££tfC 5 F 8 

5 153. mmmi 4 8(D^miz^r, mm^y^y^nmomz, 
^x^m^^mx-x^x^m^'r^r.m^^^izmir^x^x^mm 

15 4. mMmi 5 3<Djjm\z&^T. mm^x^m^^mxy'^ 

io xymfl^ti£^£&^;tfx©:/^x 
i m&i:nx5%2nfz.-?x7m(D'pu< tfc^^iii-§i2 

tilg * ft 5 X° 5 

15 5. ffij&mi 5 4<DJj&\Z$5^X. HiffE^X^Jf teA r F 7* h 

15 

15 6. mMmi 4 8(Djjmzid^x. Mi2x*;i/^-£fGfSMJI# 

15 7. m^mi 4 8oMi:^^ MIEx^;i/^-^firlSMS§ 

15 8. M^gg©^^^-^^;:, x.y3 L >tfftMmtZ\(DJL 

25 fufEM^ftTifffS-TX^JSM^S i ^WB^tfc-r 
MIHMM§§ft(cx^^>^^X^#AT^X@«t, 
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15 9. W^Jgl 5 8 ©Tj&K&^T, ffiffi^X^Xy ^>£^r* 

16 0. if^JS 1 5 9 CD^^^^o^T, M!B-7X^JB£#©:Prr:/7 

16 1. fft^JS 16 0 (Djjmz&^T, ffffE^X^JSteA rF7th 
15 l/yXMtfciiF27thl/y7hlT^D, MfEfg 1 »*IgTffl 

16 2. 158 ©Tj&^&^T, jtfjfE^X^JiteA rF7* h 

Ym^tz.\%Y 27 *h WX MT»S7 , 7X7jflim 
16 3. ffjfcJS 1 5 8<D7j?*fC*3ViT, MfHX^^>^*f^B^S i 

20 MfBx^>^#xtec 4 F 6 , c 4 f 8 , c 5 f 8 o^^ 

5itfn5^< it) lo^^tf^^x^M^. 

16 4. mMmi 5 8<D#&k:*3^T, MIS S i Ml^MtSI 

pvD?iiaD^i$ni.7 0 7X-7iam 

16 5. 1 5 8 (D7jfe(C43^T, i!HS iMI^Mt^I 

25 C VDSHJ; 0^JS$tl^>^ o ^XvMS77feo 

16 6. gm©^ N &< i I§1*@£> Z. 
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iWIEfg 2 ttS fc ft JH}£« # * EPSPT S X@ £ , 

io iiM^iD^t, MffiSJ3lift**fc<fc9:/7X^fc£nfcxy3 1 
>>?jl7,\Z&K). MfH^X^Ii©liPA 0 ^->^abTtiflSx^^>^ 

16 7. mM^i q &<D^m\z^x, nm^<D'j>t£< th—ffiw 
15 s i ~?&z>i&mt, mmm2mM<Dm.mfcr&&77X'?mmjjmo 

16 8. »3fc]gl 6 6<Djjmz&^T, ffim77X-?x.y?->if-r% 
16 9. ^S^cD^&^-tr-feX^K, i>;f>mit:oi 

25 MIHX^^>^^X^y^XT{b-r^)X@<i:, 
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* hl/v^X hji<&iwn/i*— >£®bTt&i2xy^ i >^£UI£xs/? : ■ 
170. w^jg 169 (Djjmz&^T, mms i it&mz, s if 4 

5 7?$5^7X7lim 
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(Abstract of the Disclosure) 



